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PREFACE 


A large number of the exercises contained in this manual have been used 
during the past four years as laboratory exercises in connection with the 
regular Cereal and Forage Crop courses at the Ohio State University. Dur- 
ing that time it has become evident that, to make the courses as valuable 
as possible, and at the same time as full of interest and pleasure as other 
scientific courses, that several changes and additions needed to be made. 

The botanical study of the plants has been considerably increased, giv- 
ing the student a more complete idea of the plants, both as a matter of general 
knowledge and as a preparation for future work in plant improvement. In 
the matter of corn judging, the authors have tried to keep within the bounds 
of genetic knowledge, feeling that there is a place in this sort of work for a 
better idea of future corn improvement. As most instructors know, the score 
cards are only used as a means to bring more closely to the student’s attention 
the things that are important in the consideration of the quality of the ma- 
terial to be scored. Just as the stockman shows by means of his score card 
what things he considers essential in an animal so the crop man shows what 
he considers essential in the plant. After the student has these things well 
in mind the score card should be dropped, for at best the values on it are 
only arbitrary. References are given to various score cards and from them the 
student will readily see that the aim of all is the same, but the values used 
are somewhat different means of attaining the same end. 

Several new exercises have been added because we have felt that a general 
laboratory outline should contain everything of a general nature possible that 
belongs to the realm of general field crops study. More than one laboratory 
period of two hours per week will be required to complete all of the exercises, 
but when no more time is available, such exercises as are deemed most im- 
portaat may be selected for study. 

The use of references in making assignments for written reports we feel 
is one of the most valuable parts of this work. For the most part these ref- 
erences are of late date and worth while. However, as a matter of advice 
we think that the instructor would do well to look these all up himself before 
making assignments in order that the student will not be given something too 
technical or too difficult for an intelligent report. The use of blank leaves 
placed at intervals in this book will be valuable in taking notes on instruct- 
or’s recommendations, explanations and so on. 

Many suggestions have been gained from various sources, especially from 
Hunt’s “Cereals in America” and “Forage and Fiber Crops,” Shoesmith’s “The 
Study of Corn,” Lyon and Montgomery “The Grading of Grain” and Call and 
Schaefer’s “Agricultural Laboratory Guide.” To J. F. Courcier, Secretary of 
the Grain Dealers’ National Association, to J. C. F. Merrill, Secretary of the 
Chicago Board of Trade, to J. W. T. Duvel, U. S. Crop Technologist, and to 
J. W. McCord, Secretary of Ohio Grain Dealers’ Association we are much 
indebted for information in regard to the grading of grain. To Malon Yoder, 
formerly Assistant, and to Adolph Waller and Max Abell, at present Assistants 
in Agronomy in Ohio State University, for the many suggestions, just crit- 
icisms, and helpful advice obtained from them we are especially grateful. 

THE AUTHORS. 


Soa! 


ayy teed! oh ale ttt dt an oe en a ies eT) sadiiah wy 
ie lan) Wiese , Sareea THe oA paowere | il tang ol 3h ‘ 


suul dsevretall wort Gas art fe ae Pow 7 ‘ A bow jawiot tah ary 
atdpyun, at canals’ OO) aden OD. FR TeOttve 6 wall th meus ind qe 
wild (dav Sid oop bes FePaTu i {ie¥ sy orth? oitiaanven on ban oiled a 


ahasews ©) DAlaae wilightibn 208 vob s (nia Taal gowns oases 
iy deweonbar hie eed al etaly oat vin lasinaod ath 
irate fo VAN yre bei, ONE Paraty wit To aeb) aidqmed-srom a Stole ont 
G) jretwegini! joke a) Bunt e000) tol ned ead the onan 
phar “db oti eek ad (SP pyee odiva ait yuighor mea lo taat OF 
s Ach amow to bd qn obey wai minds jah yadies Sabelwoud ollvtag 
Pee ae re ala Mk Joanie mio wiih) To abi ie 
Asiinetin #6 de tall te elnaks api > Obed OF enaent & af beets yLoo, oie elena 
hy) br ta HLA eed Le Mostesvali 9 wal) ait tratragitt wie Lakh ogeliebh id 
ey wits 204 oO Sakae ee pate disiAgore old se-daul ferwon 30 OF Tak 
juiw revila oe Qed oll) bantinns 15 8 intinsway eobinues ell agit dat 
How sortd? oll jak Jette ad attA  taaly ali at siloows eobenes OF 
or db do byole: Gt (ee Cas wiggly sel ilivotla bias one od) bem nu | 
uni) atoll aaorh (nif A anes Aubin yl rovig SGP mone Ate soasidze ie 
peag anvlad oct Soc Aa al, iby uo cabo eld Lad aan Qihnst itiw Juebade 
fbb once ge alata lo 2akonr Inwiehib tariwontos. Ta 
igtgnort a ic oY Ocul iahatt bobbe ol syad geioiacs wor brieved | 
jutlt stdbewny, ocitan Neltow oto qaliiemye meats binods anil ere , 
euimolal alert OT, pee map Dak Lecteseong ‘bo pivert ait Of 83 
earn io) ort) Yur ie Ge Waive od -lihw joow ‘aq rudd owl Yo ’ 
th Je betwee So), en seiaiaas aio Mduliara el aut ont Oa nove ditt 
vhute wl balsa od Yant tance 
Lah ve al ipo reallive aul =pevinegsanay gaits: wh wonmaten anh oat’? 
Set yy atl dane Tau fff cot tee gi ko ebieg alanine Jeon act to sto, 
sani: lar rod} any em We iF yawoll olttiw thw ‘bon wah stri lo +18 2 ch 
nivtiod. Wautd at fe wb) oer od jou ob tater sodoirntartl od} talt doidi 3 
ot xuintemua adel ive Mi toohue oft) Jal 4obro at atrnmogizas bot 
erveel dail To seul . Age iwgiltoint ob TOT Neoifib wos vo int 
Wagiiadt wi eae yioll os citeuby od tb aod ate ab elaiint 3a: rag 
7 “po oe bux atelladiqu anoltabnomunosers 
MOR NTWlos pes ood otic Mer \atheg cots ved pnobemgeA yank 
pAT” a'dticonnds “ways ) 00d Tala yateng h" ine “shia wi tows" 2 


“ 


Barren dap ficnal ei ek hd tend ae ong nn We bate aya ana) no 


to crate sei ratty 1 Ger oui reek aon ae 7 te iat 
qibe to waived: Martel oD!) glow e wiley } ‘val phe iat 
di luck Jaiydtoniloy lt art’) & ft jovet Po Got SharGt 1 
era wie on novecoret whew). chy) ehtO id: Ctape sae 
Mbt iedniho lf Gisy (ye acHuny ft Mititeget ae, oth 1K it 
hrgaMend ttererte te Most one (ut SA dato fe Ib hae aaa 
gaan, painter qouy yo aie wet tien ode pre ‘ai, (yan 
hotary cibninapeen évidw wild) evel foriadelo solvie 69) 


STOR TIA SHY 


; i i 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


Corn. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


Wheat. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 

Exercise 


Oats. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


Barley. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


a 


Fea ge 00 Se Sie: Com hog 


TABLE OF CONTENTS. 


Corn Botany. 

Selecting of Seed in the Field. 
Storing Seed Corn. 

Judging Corn. 

Placing of Corn Ears. 
Placing of Five-ear Samples. 
Field Study—Ear-row work. 
Field Study of Varieties. 
Germination Tests. 

Moisture Tests. 

Final Selection of Seed Corn. 


Wheat Botany. 

Field Study of Varieties. (Early Growth.) 
Laboratory Study of Varieties. 

Field Study of Varieties. (Late Growth.) 
Field Study of Head-row Work. 

Judging. 

Scoring. 

Study of Market Classes. 


Botany of Oats. 

Laboratory Study of Varieties. 

Field Study of Newly Sown Oat Field. 
Field Study of Varieties. 

Weeds Found in Oat Seed. 

Judging. 

Scoring. 

Treatment for Smut of Grains. 


Botany of Barley. 

Laboratory study of Varieties. 
Judging. 

Scoring. 

Germination. 


6 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


. Rye. 
Exercise 


General. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


Legumes. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


Grasses. 
Exercise 
Exercise 
Exercise 
Exercise 
Exercise 


Exercise 


33. 


34. 
35. 
36. 
37. 
38. 
ou: 


40. 
41. 
42. 
43. 
44, 
45. 
46. 
47. 
48. 
49, 
50. 


51. 
52. 
53. 
54. 
55. 


56. 


. Botany and Scoring of Rye. ‘ 


Comparison of Oats, Wheat, Corn, Barley, and Rye. 
Keeping Record of Market Prices. 

Distribution of Farm Crops. 

Grading Grain. 

Grading Grain. 

Grading Grain. 


Inoculation for Legumes. 

Botany of Legumes. 

Laboratory Study of Beans and Peas. 
Study of Weed Seeds Found in Forage Crops. 
Study of Weed Plants. 

Study of Legume Seeds. (Alfalfa, etc.) 
Identification of Seeds. 

Purity Test of Seeds. 

Germination Test of Seeds. 

Laboratory Study of Leguminous Plants. 
Field Study of Leguminous Plants. 


Study of Grass Seeds. 

Identification of Grass Seeds. 

Purity Test of Grass Seeds. 

Germination Test of Grass Seeds. 

Collecting and Mounting Grass, Grain, and Legume Speci- 
mens. 

Laboratory Study of Grasses. 


Sorghums and Millets. 


Exercise 57. 


Potatoes. 


Exercise 58. 
Exercise 59. 


Appendix. 


Study of Sorghums and Millets. 


Field and Laboratory Study of Varieties. 
Seoring. 


Table of Seed Weights and Quantity to Use in Seeding. 


LABCGRATORY MANUAL OF CEREALS AND FORAGE CROPS. 7 


Note. ,, 


Exercises 1, 12, 20, 34, and 41 require both seedlings and plants at the 
stage of bloom. The instructor needs pay attention to this that he may have 
material ready at time to give the work. To get the plants to the stage of 
bloom requires some green house space. Exercise 40 will require ten weeks 
to complete. Hence this needs to be started sufficiently early in the Semester. 


(7) 
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PRELIMINARY NOTICE. 
Label all parts that are to be shown in each drawing. 


Use a hard pencil (4H) in making the drawings, and ink them in at 
your convenience. 


Use Standard Engineers’ Note Book (8x10) which should be supplied 
with heavy paper for the drawings, and lighter paper for the notes and 
reports. 


Do not make the drawings too small, usually about one-half page. Use 
one side of the paper only. 


Make the notes brief and concise. Use one side of the paper. Write 
with ink. 


The following are reference books used in this course. Further refer- 
ence to these works in the book will be to the name of the authors only 
and not to the title. 


ADDS WH RIERON ONSET ON DR OLO NEMS (eo a ee eS es Bowman and Crossley. 
THE “BOOKIOR CORN 22 eee Myrick. : 
THE SLUDY Ob CORN] ee eae Shoesmith. 

TER CORNMR TAIN: Satin ee fete eet ee ee ee Sargent. 

PRACTICAL BOTAIN Ys 2 = see ee Bergen and Caldwell. 
AGRICUIER UAT SB OUTAIN (Ye ese se ee Percival. 

TEE GRAD ENG OHM G RIAN see eee Lyon and Montgomery. 
ETE TED CROPS eaters eee ee eee Wilson and Warburton. 
BEL CROP PRODUCTION. = ee Livingston. 
SOULHDRN BIEL DCRORS2 == eee Duggar. 

CHREALS INVAMBERICA = = ee Hunt. 

THE BOOK.OE! WHhh AT ee Dondlinger. 

AVIPACIN TOYA TOTES VV Ey 1D) SS eee eee ee eee Ada Georgia. 

ATE BOOK ORGRASSHS 22:22). se Hitchcock. 

MEADOWS. AND PASTURES...2..2-cccc-ce----e Wing. 

STUER > OFUAT: © bees Serene eee | Aa = Eee Se Fraser. 

TEE MP OWRAT Oise ene ee ee Guilford and Grubb. 


A report on any reference should consist of not less than 500 words. 
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EXERCISE 1. JOY Oh ee ee le ; 
CORN. 


LABORATORY EXERCISE. 
(Label all parts in each drawing.) 
1. Draw a kernel of each of the following types of corn: 
(Germ side up.) 


Dent 
Flint 
Soft 
Pop 
Sweet 
Pod 


In doing the following best results can be obtained if the kernel 
be soaked in hot water for fifteen to twenty minutes before cutting. 


SDA i Sie 


2. Make a longitudinal section of each of the above, showing: 
1. Hull 
2. Endosperm 
a. Hard or horny 
b. Soft or white starch 


3. Germ 
a. Scutellum 
b. Plumule 
ce. Radicle 
4. Tip cap 


3. Make a cross section of the same and draw with the germ side up, show- 
ing all the parts. 


4. Does the thickness of the horny gluten vary markedly in different kernels? 
5. Does the percentage of tip starch vary materially in different kernels? 


6. Which has the greater value for flesh production, a kernel with a large 
percentage of horny starch or one which is largely white starch? 


7. A large germ denotes what in regard to feeding value? 


10. 


11. 


13. 


14. 
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Make a drawing of a newly germinated kernel of corn, showing: 


1. Plumule 
2. Radicle 


Make a drawing of a corn plant eight or ten days old, showing: 


1. Kernel 
2. Plantlet with unfolding leaves 
3. Roots 


a. Primary 
b. Secondary 


Make a drawing of a single root. (Enlarge.) 
Indicate: 

1. The root hairs 

2. The root cap 

38. The growing point 


(a) What part of a root takes in food? 
(b) What uses has the root cap? 
(c) Where on a root are most of the root hairs? 


13 


(d) What effect will a wet spring have on the depth of roots and the 


number of root hairs? 


Make a drawing of the roots of a mature plant showing: 


1. The general direction of the roots and the points of attach- 


ment 

Primary roots 
Secondary roots 
Brace roots 
Base of stalk 


CM LS) 


Describe in a general way the evolution of the root system of the corn 


plant from the time of germination to the ripened plant. 


(a) What is the comparative length of root and stem? 


(b) If kernels are planted deeply early in the spring and the ground 


remains cold, where will the first permanent root appear? 


(c) Name two reasons why a corn sprout which comes from a kernel 


which has been planted too deeply is always long and slender? 
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15. 


16. 
LG 


20. 


21. 


(a) 
(b) 


(c) 
(d) 
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What causes the green color in the growing plant? 

Is there any assimilation of food by the plant until the green 
appears? 

In a cold spring, which kernel will be surer of putting its sprout 
above ground, one that is starchy or one that is horny? 

Why? 


Are nodes and internodes present on the roots? 


Describe in a general way the evolution of the root system of the corn 
plant from the time of germination to the ripened plant. 


(a) 
(b) 
(c) 


(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(a) 


(b) 
(c) 


Does the corn plant have a tap root? 
What is a fibrous root system? 
What physical factors might affect the root system? 


Would you call corn a surface, medium, or deep feeder? 
Differentiate between annual, biennial, and perennial root systems. 
To what class does corn belong? 

Do the brace roots come out equally on all sides? 

What conditions or factors influence this? 

At how many nodes do these brace roots appear? 

What offices do the brace roots have? , 


Describe the arrangement of the leaves in the young plant. 
Is corn a monocotyledon or a dicotyledon? 
What is the distinction between them? 


Draw a portion of a corn stalk bearing a leaf showing: (Sketch and 
cross section.) 


Leaf sheath 

Leaf blade 

Liguie 

Auricle 

Rain guard 
Mid-rib 

Epidermis 

Woody portion 
Pith 
Fibro-vascular bundles. 
Formative grooves. 


Fe Se es So OU ESCO] Dar 


ee 


22. 


23. 


24, 


25. 


26.6 


27. 


28. 


29. 
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(a) What is the nature of the epidermis? 

(b) How thick is the woody portion? 

(c) Of what use is the epidermis? 

(d) What are the differences in structure of the stem of a wheat plant 
and a corn plant? 


(a) Define node and inter-node. 

(b) Are the inter-nodes the same length throughout the stalk? Why? 

(c) Discuss the fibro-vascular bundles as to their location, structure and 
function. 

(d) What is the structure of the pith? Its function? 

(e) Where does growth take place in the corn plant? 


(a) What is the arrangement of the leaves on the stalk? 

(b) Where does the leaf grow from? 

{c) Discuss the purpose of the leaf sheath, ligule, auricle and rain 
guard. 

(d) What gives the wavy effect to the leaf blade? 

(e) What is the purpose of the mid-rib? 


Make a drawing of a corn tassel. 


From a part of a corn tassel remove all except one pair of spikelets. 
Make an enlarged drawing of this pair in place. 
Are the two spikelets sessile or pedicelled? 


Make a drawing of the dissected pair showing the following in their rela- 
tive positions and properly labeled: 

1. Outer glumes 

2. Lemmas 

3. Stamens 

4. Paleas 


(a) Why is the corn flower called unisexual? 
(b) How many stamens are there to each spikelet? 


With a compass pen show in a diagram the relative positions of the vari- 
ous parts of a tassel flower. 
Why is this called a staminate flower? 
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30. 


31. 


32. 


33. 


34, 


35. 


36. 
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Make a drawing of a young corn ear with silks attached. 
Note: lEach silk is a stigma and style and each kernel an enlarged 
ovary all forming the pistil of the corn. 
Are there any stamens present? 
If the tassel is called a staminate flower, what should the silk be called? 


Remove two or three kernels from an ear taking chaff with them. 
Make a drawing of this showing: 

1. Silk (stigma and style). 

2. Kernel (Enlarged ovary). 

38. Glumes (Outer glumes and lemma and palea). 
What is the shuck? 


Make a diagram representing the parts of the pistillate flower of a corn 
plant in their relative positions. 


(a) If a paper sack is tied over an ear of corn in a field just before it 
begins to silk and left there two or three weeks, what will result? 

(b) If the tassel is covered, what will result? 

(c) Is corn self fertilized or Sebes Macteed? 


Examine an ear of pod corn. Do you find the pistillate flowers more or 
less like those of other grasses than is the case with common corn? 

Note: You will be able after studying wheat to observe that there 
is a strong similarity in the flowers of corn, grains, and grasses. All 
belong to the same family. 


Make a cross section of an ear through the kernels. Make a drawing 
showing: 

Kernels. 

Fibro-vascular bundles. 

Tip cap of kernels. 

Portion of chaff. 

Woody part. 

Tubes. 

Pith. 


a os SU Co 


(a) How does each kernel receive its nourishment from the cob? 
(b) Of what use are the little tubes between the woody part and the 
pith? 
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(c) How are the rows of kernels arranged? 
References: Sargent, pp. 11-68; Myrick, pp. 5-12; Duggar, pp. 78-97; 
Lyon and Montgomery, pp. 27-31; Wilson and Warburton, pp. 23-33; Bowman 
and Crossley, pp. 42-61; Kans. Bul. 139; Farmers’ Bul. 409; Bureau of Plant 
Ind. Bul. 141; B. P. I. Bul. 278; B. P. I. Cire. 107; Bergen and Caldwell, pp. 
5-23; Livingston, pp. 29-50. 


EXERCISE 2. DAE tees (OSES PE sree Dh 


SELECTION OF SEED CORN IN THE FIELD. 


From the rows assigned by the instructor, select twenty ears of corn 
that in your judgment will be desirable for seed. In making the selection, 
the following factors should be considered: 

(1) Maturity 

(2) Environment 
(a) Rate of planting 
(b) Abnormal conditions favorable to growth 

(8) Vigor of the plant 

(4) Ability to stand upright 

(5) Height of the plant 

*h, (6) Height of the ear 

(7) Angle of the ear 

(8) Size of the ear 

(9) Freedom from disease 


In your notes tell how the above factors influenced your selection. 


References: Ill. Bull. 132; Ohio Cire. 72; U. S. Bureau of Entomology 
Cire. 59; Shoesmith, pp. 86-94. 


EXERCISE 3. DATE 2 2 OAS Pelle 
STORING OF SEED CORN. 


Hang up the ears you have selected (employing the method indicated 
by the instructor) in the laboratory or store room. Label your selection with 
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your name, date of selection and variety. 


(1) What is the essential factor to be considered in the storing of 
seed corn? 


(2) What methods other than the one you employed might be used? 
(3) Discuss drying of seed corn by artificial heat. 


References: Minn. Bul. 48; La. Bul. 118; Del. Bul. 77; Wis. Cire. 18; 
Farmers’ Bulletins 313, 405, 415; Bowman and Crossley, pp. 102-115; Wilson 
and Warburton, pp. 121-1238. 


EXERCISE 4. DIATE 1. SSS PRS JR) lo ee 
CORN JUDGING. 


Before one is able to judge and select corn intelligently, he must be 
thoroughly familiar with all of the details of those factors which influence 
quality and seed condition in corn. Having once acquired a working knowl- 
edge of these details, it is necessary for him also to have a conception of the 
relative importance of the major points, such as maturity and seed condition, 
uniformity of grain, etc., as means of determining the value of any ear or 
number of ears for seed purposes. Too much emphasis is commonly placed 
on those factors which have to do with the appearance of ears. LHars of ex- 
cellent appearance often yield less than others endowed with less beauty. 
Since, with our present knowledge of corn, yield cannot be associated with 
physical appearance with any degree of definiteness, more emphasis needs to 
be placed on the maturity, adaptability to local environment, and seed con- 
dition. These three factors are easily emphasized in the method of judging 
employed in exercise 4. Again, the continuous selection of desirable types will 
insure a greater chance of getting pure lines for the quality desired than will 
the “scoop shovel” method of taking what comes with no regard to desirability. 

There are two ways in which this judging sheet may be used. One is 
to use two ears, compare them according to points in the corn judging sheet 
(p. 21), and record the differences which you find. Express the degree of 
difference as slight, medium, or marked according to the method explained in 
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Shoesmith, Chap. II., putting these terms in the column under the better ear. 
The other method is to record one’s idea of how nearly the ear being judged 
comes to the ideal as explained by the instructor. 


EXPLANATION OF CORN JUDGING SHEET. 


A. Maturity and seed condition is of first importance in the selec- 
tion of seed corn. The assurance of a crop of corn, insofar as the selection of 
seed is concerned, is first determined by the vitality of the seed used and sec- 
ondly by the earliness or lateness of the corn. Immaturity means not only 
lower yields, but also poor seed condition. 


Maturity and seed condition are determined by: 


1. Hardness of grain and cob. The grain should be firm so that it 
cannot be pressed into the cob. The ear should be firm and rigid when 
slightly twisted by the hands. 


2. Weight of ear in proportion to size. An immature ear has a lower 
weight in proportion to its size, after it has thoroughly dried out, than one 
that is well matured. 


3. Color of ear and kernels. Ymmature yellow corn has a dull mot- 
tled color of light and golden yellow. Many times the crown of the kernels 
are golden yellow with the tip of the hull showing a light color. Immature 
white corn has a dull white color. Ears that have been exposed to moisture 
conditions are dull or bleached. The cobs of immature corn are often dull in 
color. 


4. Color of kernels. The tip of the kernel should not be pale. The 
germ in cross section should not be pale, dull, nor brown. The color should 
be light creamy yellow. There should be no white spots or a light colored 
streak from the crown to the tip on the side opposite the germ. 


5. Shape of kernels at tip. Thickness at the tip indicates a large 
germ and well matured corn. A wide tip insures a large germ, a pointed 
tip, a small compressed germ. 


6. Size of kernels. The kernels should be large, and quite thick, in- 
dicating a large germ and a plentiful food supply for the early life of the 
seedling. 


7. Size of germs. A large germ indicates a vigorous embryo. 


8. Freedom from mold and fungus disease. The presence of disease 
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indicates not only poor seed condition of infected parts, but also susceptibility 
to rotting when planted, if inclement weather prevails. 


9. Freedom from breaking off of the tip caps. Kernels from im- 
properly stored or immature ears frequently leave the tip cap in the cob 
when shelled. The tip cap should remain on the grain to serve as a protec- 
tion in ease of unfavorable conditions in the soil. Breaking off of the tip 
cap is usually, though not always, associated with low vitality. 


10. Freedom from insect attack. Any attack by insects reduces the 
vitality of the seed. 


11. Freedom from blisters. Blisters on the kernels are due to the 
presence of an excess of moisture at harvest time or improper curing of the 
seed. They are associated with poor seed condition. 


12. Freedom of tip cap from cob chaff. The presence of cob chaff on 
the tips of kernels after removal from the cob is an indication of imma- 
turity. 


13. Proportion of hard to soft endosperm. A high proportion of soft 
endosperm in the kernel is usually associated with immaturity. 


Make a final placing of the ears for maturity and seed condition. 


B. Uniformity of kernels is important as an indication of the purity 
of the grains in an ear of corn, and also of the accuracy of distribution by 
the planter. 


Straight and uniform rows from butt to tip of ear insures the greatest 
possible uniformity in size and shape of kernels. Notice whether or not the 
indentation and color are uniform for all kernels in the ear. 


Make a final placing for uniformity. 


C. Amount and proportion of grain to cob not only influences the 
yield of shelled corn but also bears a direct relation to the feeding value of 
the corn. This point is of value in judging feeding classes. The proportion 
of grain to cob can be determined by: 


1. The weight of ear in proportion to size. Other things being equal, 
the ear with the heavier weight in proportion to size has the higher percent- 
age of grain. 


2. Depth of kernels in proportion to size. The cob should not be too 
large, and the kernels should be fairly deep, the depth depending upon the 
type or variety and the latitude in which the corn was grown. 
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38. Space between grains. Any space between kernels reduces the 
weight of grain and the proportion of grain to cob. The kernels should be 
full and strong at the tip; and there should not be much space between the 
kernels at the tip when viewed in the ear. 


4, Filling out of butts and tips. Any uncovered part of the cob re- 
duces the amount of grain. While covered tips are not indicative of higher 
yielding corn, from the standpoint of feeding value alone it is important to 
have well covered tips. 


Make a final placing for amount of grain. 


D. Shape of ears does not seem to be directly associated with high 
yield, but it is important in that it influences uniformity in type, and amount 
of grain. 


The sides of the ear should be straight, and the width of the ear should 
be carried well towards the tip. Unless variety standards specify otherwise, 
the tip should have an abrupt taper and a well rounded outline. The butt 
should be full and well rounded forming a depression at the shank. 


The circumference should be approximately three-fourths of the length 
of an ear. Too large a cob lowers the proportion of grain and lengthens the 
drying process. A slender ear frequently carries shallow grains. Make a final 
placing for shape. 


‘4, E. Composition is important from the feeding standpoint. High pro- 
tein content is associated with a high proportion of horny to soft endosperm. 
A large germ indicates a high content of oil. 


F. Shank. The shank or place of attachment should be neither too 
large nor too small. Too large a shank makes harvesting more difficult; and 
one that is too small is likewise objectionable because of the weakness of 
attachment. . 


Make a final placing of the ears studied, taking into consideration all 
of the above points. 


References: Myrick, pp. 70-82; Shoesmith, pp. 34-86; Duggar, pp. 98- 
111; Lyon and Montgomery, pp. 33-47; Bowman and Crossley, pp. 406-423; 
Livingston, pp. 92-93; Wis. Circe. 8; Ohio Cire. 86; Ohio Bul. 212 and 282; 
Kans. Bul. 189; Ky. Bul. 145; Ind. Cire. 18. 
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EXERCISE 4. 


No. of Sample or No. of Ear 


40. A. Maturity and seed condition 
1. 


2. Weight of ear in proportion to size. 


3. Color of ear and kernels 
(1) Due to immaturity oe 
(2) Due to moisture conditions... 
4. Color of kernels... 
(ie At tip:= eee eee 
(2) Germ (cross section) 
(3) Side opposite germ... 
5. Shape of kernels at tip... 
(1) Seelhi CT GSG ee cae Sete ee 
(2) Width......... 
6. Size of kernels. 
7. Size of germs 
8. 
9 


Freedom from mold and fungus disease. 

. Freedom from breaking off of tip caps... 
10. Freedom of attack of insects 
11. Freedom from blisters... ‘* 
12. Freedom of tip caps from cob chaff_ 
13. Proportion hard to soft endosperm... 
Total maturity and seed condition. 


10. B. Uniformity of kernels in: 
tLe EZOR Are ae 
2. Shape as viewed in ear. 
3. Color 


4. Indentation 


20. C. Amount and proportion of grain to cob... 
1. Weight of ear in proportion to size. 
2. Depth of kernels in proportion to size of cobs. 
3. Space between kernels 
(GO At tipnas =) ee 
(2) ieeAt crown eee eee ee 
4. Filling out of butts and tips of ears ___ 
Total for amount of grain 
110°, D:. Shapevofiears: 22255 a WF ae 
1. Cylindricity....... 
(1) Shape of tip... 
(2) Shape of butt... 
(3) Fullness in middle portion... 
(4) Straightness of sides 


Total for shape 
LOS) WagaGompositions= 2 wae oh en Oa 
1. Protein—amount of horny endosperm 


5. F. Shank 


Total of all qualities... 


ESF TST BT TT RT ET a ED ee TST TT en aT TS TT TU a Ta gmay Ty OT Dea TW pag Dea  T ( Da VieT Wee TE eee emert oma as rf 
Tad eT EN Ly nim He Oat ey Tempter TEA oe) ear eect ea CN Sot Oia eV) Racy anim aH Cd |e) Meer ea RO CEM Oe ee ime yD rime clo et 
EL te ae pT. Te a er ib Pec tee thet] ear at i es oma erie tr Hee een ree he tments) twa hea a ot ar OL Mae tee rhe ct emyee ci ct ter 
eet C0 Hie ete ste che eee AT ie RTC Tees ce cet erty tem r ener = ty ee ne me Leg fire Pent eer toc rhea ty mad 
ie ie i a en art le) a te Scere CG PN te een eles ty i eT! tisk ar ay 

Oe eit enya a one le Sly nae ta) i ce i ie Sh te Hort yh oh th Cree pee ce ce ol) ae aN 
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EXERCISE 5. os | DY.) pee ee aio ont eee ne Bee Ro 


Corn Judging. (Placing of ears within five ear samples.) 


| a | 
No. of Sample First Second Third Fourth Fifth Correct Plae’g. 
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EXERCISE 6. 


Placing of five-ear exhibits. 
table or in one section. 


tion.) 


CORN JUDGING. 


(Five five-ear samples are placed on one 


The student will place these samples recording his 
placings in ink. Leave the book at end of period for instructor’s examina- 


No. of Table 


First 


rs 


Second 


Third 


Fourth 


Fifth 


Correct Plac’g. 


Reason for any unusual placing: 


your reason for any unusual placing. 


State number of Exhibit and explain 


Bes LARK HT NOM Gente eee ee tL ete Tee ee LEA eh MES, 
WO Lae Xl T fo tree renee mae hele Ee fonts ee A Ne ook NS Left ea ee 
by THe (Gore tl vf Roo ES Tp 0 9 Ne ee ee a ee ene ee Ng a) ead 
5. Gk GSS aU OTS oe a Lee Se On Rn ei Rar Me ce nese nae ee 
SEO Lare Sein ot emi tert Meee cress amen eu caiees LATA eat 5 ie) a ly 
MOL CX Olt meme tee Eee eae ke aN te 
S12 God atl] OWE Sete oe eee, ANE ey ee SO ia ne eo 
WO feos 0 beeen ene ue eee eRe ie Me ee ay te uC ul 
MOLEX iti pemeetent ee ee ene tee ease. Linea eme owe mn a TEL oh 
4 ORE AMI GH ee Ne ee OU ee Ba SU eee me eee ec 


26 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


INSTRUCTOR’S NOTICES, EXPLANATIONS, ETC. 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


INSTRUCTOR’S NOFICES, EXPLANATIONS, ETC. 


21 


28 LAB8CRATORY MANUAL OF CEREALS AND FORAGE CROPS. 


CORN RECORDS. EAR-TO-ROW AND VARIETY. 


Node Bearing Ear. 
Count from first node visible above the ground. (Average of 10 
hills.) 


Leafiness of Plant. 
Very leafy (V. L.); Leafy (L) ; Medium (M) ; Poor (P) ; Very Poor 
(VenPa) 

Maturity. 


Very early (V. E.); Early (FE); Medium (M); Late (L); Very Late 
(Ve Tis) 


Down Plants. 
Plants standing at an angle of 30° or less with the ground. 


Broken Stalks. 
Stalks broken at a point 24 inches or more below the base of the 
tassel. 


Barren Stalks. 
No kernels produced. 


Useless Plants. 
Extremely small ears, or less than a dozen kernels. 


Suckers. 
Plants that do not have an independent root system. 


Angle of Ear. 
Erect (EF); Medium erect (M. E.) ; Medium (M) ; Medium drooping 
(M. D.) ; Drooping (D). 


Height of Stalk. 
Measvre to top of tassel. (Average of 10 hills.) 


Height of Ear. 
Measure to node bearing ear. (Average of 10 hills.) 
(When two ears are present measure height of lower one.) 


Brace Roots. 
Very good (V. G.) ; Good (G) ; Medium (M); Poor (P); Very poor 
(V-eP:) 
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EXERCISE 7. DY Arey} Seales peal Si ea ge a abe aa Oey 


TER GV PIN Oates eae acon rete tle Total 


S 


Hill Number..| 1} 2} 3] 4| 5] 6| 7} 8] 9/10)11|12/13/14/15/16|17|18/19/20/21 (22/23/24 |25|No. 


is en spay Fat LO |S Pre | ces me nee 20 Rs |e | ne ter se] | ne [ft Ps | Be | |e | eee | eal le A 


EERO CYS ret cle ne ene |e eo | em (| se |e |Past | La | bec Rea 
OES eATeN YN Set Lc | met |e |e |e eee [Eee (ES (Ps | | | me Pee 1 (| ee a | ft Fe = [ene (a | 
STONY Estoy LoD ssi | ee res | cet | se YS | a Pt ea ee 6 Pe Us» Iron fg LH | ih ete a 


No. 2-eared 
DEL Ces ee re [ey [Peres | nee (emcee |r| en EO ee [ (|| S| a | ba i PRONE 


General qualities of row: 
Viren bye sete eee ere eee ee Anglevoflear is. 2200 eet nt ents: 
Leafiness of plant... _ Height of corn. 
Height of plants . Stiffness of stalk. 
BSizevotiean ee tee ks eae eee ee Aap tabilitvs ae tet eee ee esl oad 


Sill Number.| 1] 2| 3} 4| 5| 6| 7| 8) 9]10|11/12/13]14|15|16|17|18|19|20/21 |22123|24|25|No. | % 


DSS Lek LL pra baa es (Ute [a |e a dl | | Ee (es esp ae (Be ieee Rec [coe ag (eee Lea te alae eae 
Suckers.......... nh | NL A We) ee 2 me | [eel Une smn || Ae pee Fe | ae ae | J 2 ee 


HES reo eras bea ices | ea ese ee | ae eA eed |e ce NL es 1 fee ST aa |e ie Ce ale 


BES Baron rales Ge cy | oes | ee | NU (a ee ag |e ee te (EEE Se T(r ea ecg a ca 


Smutted pl’ts|._|.... Se Bt| Pesce Bes| eae eal Le seen ey Ler (se. Se USE| Uo (eam UU (em P| ee) (read (| ARSE VO 
No. 2-eared 


General qualities of row: 
IMiaberity ee eee ee ATI CIOVOMeaT sce eee tees UN. ROR p é 
Ibeafinessoikplantss= se ee Height of corn... e 
Height of plants._. .. Stiffness of stalk. he 
SIZOTOR Carrere Nw xe eee! coneilines toe Louden ce i TENGEN ON 7) oy UH a1/.00o kn OI nnn Seem eer SENN | 


Make a report of conclusions drawn from this study. 
References: Ill. Bull. 182; N. C. Report 1912 (Suckers on Corn) ; 
Ohio Bul. 282, pp. 83-84 and 91-101; Livingston, pp. 82-93. 


EXERCISE 8. 


No. hills having 
Oy ee ee epee Oe a Ce Sree ee eee oer 
2 stalks...... 


stalls A..F: kee teees eee 
Suckers sete, ee eee 2 eee 
Broken Stalks)... .5 seveetete. ceases Neate ae 
Smutted stalkent fee ote cece ; 
Barrenistallst.<:-.cetestreeetieenast ee sdcssceneeees 
Height..of stalks... lcccc.ccccsccsssserces AG 
Height oear+-=- 0 en Se eee 


SIZeOMen re pee er Sanka Sea te ek 


No.of two-eared plants: oc 
heafiniess' of*plants~ “ier Asis Lnte hae 
“Angle. Of Gari: Ee ae Ne eee 
INodesbearino:caric-e beet obs sheet ee es 
Brace root development. ._.....-... -..-. 2.2. 
Insect injuries: 2 cichet tcc es hes Ee 


Per cent. of 


WW O=CATCC. DIAN GS: = .cxzaccevececcsccse- oscestencerexe eet ee all seed ll 


IBPOKON StAlKG ont. oseccn coronene 
NILES yy aR ia Ae 2 eee (Ty 


VARIETY STUDY 


RN IN THE FIELD. 


REFERENCES ON VARIETIES: 

A Bul. of nearly every state. 
Shoesmith, pp. 11-13. 

: Duggar, pp. 112-149. 
Myrick, pp. 12-36. 
Bowman and Crossley, pp. 424-446. 
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IXXERCISE 9. 


THE GERMINATION TEST OF SEED CORN. 


Use the ears selected in Exercise No, 2. 

With pins and tags number the ears from 1 to 20, consecutively. 

Examine several kernels from each ear, and estimate the percentage of 
germination. 

Record your estimate in the proper column in the outline. 


MAKING THE TEST. 


Place in the bottom of a germination box from 1 to 11% inches of moist 
sand. Cover this layer of sand with a piece of cotton cloth. Remove six 
kernels from various parts of each ear to be tested, and place them in the 
square corresponding to the number of the ear. Place another cloth over the 
kernels and cover with 14 inch of moist sand. Examine the test and apply 
more moisture from day to day as needed. 

When the test is completed make a careful examination of each kernel, 
and tabulate results. 

Remove sand and cloths from germination box, and clean and return 
them to proper places. 


References: Wilson and Warburton, pp. 66-70; Bowman and Cross- 
ley, pp. 61-77 and 115-146; Livingston, pp. 68-71; Ohio Bul. 282, pp. 103-104; 
Iowa Bul. 135; Kans. Bul. 136; Farmers’ Bul. 253 and 428; Ill. Bul. 96; IIl. 
Cire. 49; Wis. Cire. 18; Nebr. Exten. Bul. 3. 
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RESULTS OF GERMINATION TEST. 


Ear No. Strong 


Weak Dead 


Percentage of strong 
germination 


Estimated germination 


the test. 


Write up a report of the test. 
Explain the importance of an accurate germination test. 
What factor may influence the reliability of the test? 


Compare your estimate of the per cent of germination with the actual results obtained by 
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EXERCISE 10. TANT e 1 eta eet a 29 ee =e 


THE MOISTURE TEST. 


By shelling a few kernels from each ear make a composite sample rep- 
resenting the twenty ears selected in Exercise 2. 

From this sample weigh up 100 grams for the moisture test. 

Transfer the 100 grams to the distillation flask of the Brown-Duval 
tester. Cover the corn in the flask with high grade machine oil. This will 
require about 150 ec. Only oil with a flash point above 200° C. should be 
used. Connect the flask with the condensing tube and apply heat to the 
screen below the flask. So regulate the flame that it will require about 20 
minutes for the thermometer to read 190° C. When this point is reached, ex- 
tinguish the flame. After the water ceases to drop from the condensing tube, 
read the test. 

Run the test in duplicate. 


RESULTS OF MOISTURE TEST. 


Per Cent. of Moisture. 


Sample No. |—— 
1 2 Average 


I. Explain the principle upon which this test is based. 
II. What factors influence the moisture content of grain? 
Ill. If corn with 15% of moisture is worth 50c per bushel, what is the 
value, upon this basis, of the corn you have tested? 
IV. If corn with 20% of moisture is selling at 60c per bushel, what is the 
value, upon this basis, of the corn you have tested? 
V. Why should the farmer and feeder be interested in the moisture test? 
References: Til Bul.. 113; Kans. Bul. 147; Mich. Bul. 191; Utah Bul. 
130; Ohio Bul. 42, 57, 282 (pp. 105-107); N. D. Spec. Bul., Vol. 2, No. 20; 
Farmers’ Bul. 210; U. S. Department Bul. 317; B. P. I. Bul. 99; B. P. I. Cire. 
72, 81; Bowman and Crossley, pp. 207-211. 
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EXERCISE 11. 1D UNG 31 he SOOT US es Loo See as 


FINAL SELECTION OF SEED CORN. 


From the twenty ears that you selected from the field, select what in 


your judgment are the ten best ears for planting. This selection should be 
based upon the germination test and the points brought out in Exercises 6, 


7 and 8. 
I.. What are your objections to the ears discarded? 
II. What criticism can you offer against the ten ears selected? 
III. Do you consider “type” of much importance? Why? 
IV. In a few paragraphs, tell what are the essential things to be consid- 


ered in the final selection of seed corn. 


References: Ky. Bul. 122; Ohio Bul. 282; Nebr. Bul. 91; Conn. Bul. 


168; Farmers’ Bul. 229, 329, 415; Ohio Cire. 71; Wis. Cire. 18; Mo. Cire. 50; 
Conn. State Report 1907-8, pp. 397-405. 
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EXERCISE 12. DATE 


oOo e& cw 


10. 


Hale 
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WHEAT. 

(Label all parts in each drawing.) 
Make a drawing of a wheat spike as a whole. 
Remove all the spikelets but one (leave spikelet about midway of the 
rachis). Draw front view showing how spikelet is attached. 
Draw side view of the rachis with the one spikelet in position. 
Draw a spikelet detached from the rachis. 
Dissect one spikelet each from a smooth and a bearded variety. 
Draw each part separately, arranging parts in proper relative position, 
showing: 
Empty or outer glumes 
Lemma 
Palea 
Awn 
Sterile flower 
Grain or kernel or enlarged ovary 
Draw a kernel of wheat showing: 


Ae ed ob 


> 


1. Suture 
2. Cheeks 
3. Brush 


Make a longitudinal section of the wheat kernel through the suture, and 
draw, showing: 

1. Germ 

2 Sra 

3. Endosperm 
Make a cross sectional drawing showing the same parts as in 7, showing 
by shaded areas the differences in the physical characters. 
Examine and make cross section drawings of red and white wheats. 
What is the difference between them? 
From the study of the spike, what four factors would materially affect 
the yield of wheat? 
Make a drawing of the dissected spikelet of the wheat plant showing in 
their relative positions: 

1. Outer glumes 

2. Two distinct and developed flowers with 
(a) Flowering glumes or lemmas 
(b) Palea 
(c) Two stigmas each 
(d) Three stamens each 
Sterile flower 


oo 


12. 


14, 


NE 


20. 


21. 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 39 


(a) Are the flowers pedicelled or sessile? Is the spikelet pedicelled or 
sessile? 

(b) Do you find any lodicules? 

(c) What is the office of the lodicules? 

Draw a circular diagram showing the parts of a wheat flower. 

(a) Is the wheat plant a self fertilized or cross-fertilized plant? 

(b) In what way does this flower differ from the flower of the corn 
plant? 

(c) In what way is it alike? 

(d) Are the glumes in the same relative positions as in the corn plant? 

(e) Which glume bears the beard or awn and in what relative position? 

(a) What is aspikelet? How many outer glumes per spikelet? 

(b) What is a sterile spikelet? A sterile flower? 

Why is a long brush objectionable in milling wheat? 

(a) Is the germ on the side of the kernel next to the palea or the flow- 
ering glume? 

(b) Compared with corn, is the germ of wheat large or small in propor- 
tion to the size of the kernel? 

How does the shriveled kernel compare in its physical composition to that 

of the plump kernel? Which is the more desirable for milling purposes? 

What is the difference between the physical character of red winter and 

hard winter wheat? Red winter and spring? Red winter and durum? 

Red winter and white wheat? 

Make a drawing of part of a stem showing: 


1. Node 5. Leaf blade 

2. Internode 6. Rainguard 

3. Leaf sheath 7. Auricle 

4. Ligule 8. Veins in leaf and stem. 


(a) How many nodes in a stem? 

(b) In what part of the stem are the nodes closest together and why? 

(c) Farthest apart and why? 

(d) What part of the stem is the largest in diameter? 

(e) How are the leaves arranged on the stem? 

(f) Is the stem hollow or full of pith? 

(g) The veins of the leaf and the fibers of the wall of the stem are 
really what? 

(h) On what part of the stem are the greatest number of leaves pres- 
ent? 

References: Nebr. Bul. 32, pp. 100-114; Minn. Bul. 115; Wilson and 


Warburton, pp. 135-141; Livingston, pp. 99-113; Dondlinger, pp. 11-21; Perci- 
val; Bergen and Caldwell. 
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EXERCISE 13. 
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DMaAtEothe teu ath eth oe Ee 
VARIETY STUDY OF WHEAT IN THE FIELD. 
(Four or five weeks from date of seeding.) 


Variety 


Color of foliage __. 
Presence of insects ____. 
General appearance. 
No: of plants per rod... 


Calculated plants per 
__acre. 


Variety 
{G1 {05 ella delete i wee ty he 2 ae char memeentan s 
CANCE sree ee che | ee, fee eee 
Coloroffoliage:-=— aha aes 


Presence of insects 


General appearance... 
No. of plants per rod. 


Calculated plants per 
BRACrS ae 


(In noting vigor, stand and general appearance, base the marking on 


100 as perfect.) 
I. 


La 


In the strip along the edge of the plot carefully dig up a wheat plant. 


Locate the seed grain, temporary roots, permanent roots. 


II. 


manent root system? 


a severe winter than that planted less deeply? 


Til. 


What varieties seem to be most vigorous? 


What influence has the depth of planting upon the location of the per- 
Is deeply planted wheat more likely to withstand 


Was there anything else to 


show differences in varieties that might be used as a means of identifi- 


cation? 
References: 


seeding. 


B. P. I. Bul. 47; Dondlinger, pp. 8-11. 
Other field study might be made here on the rate, time, depth, etc., of 


i ROOT ah 
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Wis & iat we ite beh ie Wl id 
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EXERCISE 14, 
COMPARATIVE STU 


(La 


Varieties 


I. Stool— 
(1) No. of culms... Ft enh tatesee bet en Oe ean Se Lt 
I. Culm— 


(1) Length(average of five plants) ere ene ee [means alee kepeeedee ye See ceseceneeeccenbuec! aecnt acceso eet Der 
(2) Foliage (scanty, medium, abundant) ._ Eee tes = si 4 
(8) Color (light yellow, yellow, bronze, purple) 
(4) Upper part of culm (solid, medium, hollow) 


Ill. Spike— 
(1) Position (erect, leaning, nodding)..-...........--....--------.-- seen daceseasensea) secseecececteecene| soveseecwentetceee| epee 
(2)) Vlenpthi(ayerageiofiten) == ee epee einen eee tose| sectesoece-cuceecs| pot ee 
(3) Shape (tapering to tip or butt, uniform, club, flattened 
across or with spikelets, square)_- 
(4) Awn (bearded, partly bearded, beardless).. 
(5) Length of awn (average of 10 spikes). ey eer 
(6) Compactness (very open, open, medium, compact) ee : 


IV. Spikelet— 
(1) Shape (widely spreading, medium, narrow)... 
(2) Shattering (marked, medium, none)... 
(3) Outer glume (hairy, partly hairy, bald) cc ee 

1—Color (yellow, light yellow, bronze, black). ear a 
2—Width (wide, medium, narrow).................-.-------.---. Ses 
3—Beak (long, medium, short). ees 
(4) Number of grains per spikelet (average ‘of five spikes) 
(5) Number of sterile spikelets (average five spies) ees 
(6) Number of filled spikelets (average five spikes) _. 
(7) Number of sterile flowers (average five spikes)... = 
(8) Number of grains per spike (average five spikes). 


V.. Grain— 
(1) (Hardness (very: hard; hard, medium, soft) <2. <2 -ccccccccl] occ cnc an a oe eececcee 
(2) Size— 


1—Average weight of 100 conn PRPS OE Re Ed 
(2) Average length of 100 grains.. E | 
(3) Average width of 100 grains... oe 
(3) Plumpness (plump, medium, shriveled) 
(4) Cheek (flat, plump, angular) EES Se RR rer rt 

(5) Crease (deep, medium, shallow) wide, medium, narrow) 
(6) Brush (large area, small pred 0ne hairs, short)... 

(7) Color (white, yellow, am bere red) 22 ee 


*Use coordinate paper, page 85. 


Hunt suggests that the class divide the varieties studied into a grouping like the following: 


Light glumes: Grains red Light Glumes: Grains red 
Grains yellow Grains yellow 
Grains white Grains white 
Bearded: Beardless: 
Dark glumes: Grains red Dark glumes: Grains red 
Grains yellow Grains yellow 


Grains white Grains white. 


WHEAT VARIETIES. 
‘Y:) 


REFERENCES TO VARIETIES: 


Wash. Bul. 102 Mont. Bul. 84. 
Pa. Bul. 125 Wis. Bul. 233 
S. D. Bul. 146 Neb. Bul. 125 
Ky. Bul. 155 Md. Bul. 147 
Kans. Bul. 144 Ind. Bul. 149 


Ohio Bul. 231 


Ad 


EXERCISE 15. 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS, 


VARIETY STUDY OF WHEAT IN THE FIELD. 


(Exercise adapted for last of May or in June.) 


Variety 


Colorof foliagese. sees 5 nae es 
Spike erect, leaning, nodding... 
Spike bearded or beardless.........-..---... 
Presence of insects iis ec cases ees 
TD iseasekset. cebeter steer one ae 
No. of plants per square yard... 
DUOOLING how Je DALE See en STR ae Eee Pe nee nites 
UTeNSCHyOLM Stra Wee ee ee eee ee 
Estimated plants per acre... 


Estimated culms per acre... 
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Variety 


Wolonoimoliage ors 2h see ee a ee 
Spike erect, leaning, nodding... 
Spike beardless or bearded... 
PESEN COOL NSE CES! ae sates sere teresa eee 
ISIS CaSG an aen un: Os Beco alee 2a ee 
No. of plants per square yard... 
SUDO LE oer eteti Beceem Ste ety 
Strei.xth (0) oS 8 fey | ee OR ered ee Bn 
Estimated plants per acre ee 


Estimated culms per acre... 


(In marking winter killing, vigor, strength of straw and stand use 100 as perfect i in each case.) 
Write up a report of the exercise with special reference to the important variations that came 


to your attention. 


References: Dondlinger, pp. 170-187; Ohio Circular 115 (Chinch Bug) ; 
Ohio Bul. 177 (Hessian Fly) ; Mich. Bul. 258 (Insects of field crops) ; Farm- 
ers’ Bul. 657 (Chinch Bug); Bureau of Entomology Cire. 66, 70, 113. 
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EXERCISE 16. DAT HII. ECE Ue oe 


HEAD-ROW STUDY OF WHEAT IN THE FIELD. 


Variety Row No..__-- 


No. of culms per row..........|....-------------- aN .2_ Se Seccen:sSeecs | is.c eee ee ae sel | tebe cet ocean al meee eS on ee 
Aver. No. culms per plant 


Averagesheight of plants 23/4. a2. eco he eS 


Color’ of foliage c= 2. ...eccc 8 li seer | ee ae 


Coloxiofstemi 222-2. Lapeer names Mets Spee re [es ieee ES Sot Fa 5 A 


Variety Row No......... 


INosOfn culms {per TO wees 2ee lasers ease asec |e ago Nataceetl| ceed Seen cee tLe ee Se ce | Cae coe ee | Bae ea ea 
A-ver: (Noo. culms.per splat |. 2g a See ee oe | eects tne See eee | Caen eee cemmeeee | eee onsen eee 


Average height of plants — |... Yess ee all eee as aera a Pee Shh Malle en eel |e ee, 


Color iof foliage Pan Pete Jah ee | AAS atene bee aaa eens eke ee 


Color Ofisterny:: ns PPE ye SS cee ot Oe pac oe eee ee | Rec i  ete 


Write up a report of the exercise, with special reference to the important variations that came 
to your attention. 


References: Mich. Bul. 268; Dondlinger, pp. 33-57; Livingston, pp. 
136-141. 
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EXERCISE 17. STANT PL RY ae aot ale A eed 


WHEAT JUDGING 


Before one can judge wheat quickly and accurately it is necessary to 
become familiar with the points that are of importance in determining the 
value of a sample. This familiarity can be gained by careful study or long 
experience. The student must necessarily, on account of limited time, gain 
his knowledge by careful study. This study should be such as to enable him 
to see quickly in a sample, both the good and bad points, and with both in 
view, to arrive at an accurate decision. The following exercise was inserted 
with that object in view. By carefully analyzing several samples, especially 
prepared for the exercise, experience will be gained that will enable the stu- 
dent to analyze a sample easily without making the actual separations. 


WHEAT JUDGING—DETAILED STUDY. 


Obtain 20 gram samples of good and poor grades of wheat, and sepa- 
rate each according to the accompanying outline. Weigh the foreign matter 
and determine the remaining parts of the sample either by weighing or count- 
ing. Record all results in percent. The total percent for each division (i. e. 
purity, soundness, etc.) should be 100. 

Purity. Decide upon the class of wheat (red winter, hard winter, 
white winter, hard spring, durum) that constitutes the bulk of the sample. 
Separate all other classes and record under “other wheat.” Record oats, rye, 
barley, etc., as “other grain.” The foreign matter constitutes all dirt, chaff, 
weed seeds and inert materials. 

Soundness. Discard all “other grain” and the “foreign matter,’ and 
study the remainder of the sample for soundness. Sound wheat should gen- 
erally be bright and free from broken, shriveled and sprouted grains or 
grains otherwise injured, as from stack or bin burning, exposure, or insect 
injury. Grains injured from stack or bin burning usually have a dark, dull 
color at the hilum end of the grain. All bleached grains have been injured 
from exposure. 

Separate the sample into sound and unsound lots, and classify the un- 
sound grains as broken, shriveled, sprouted and otherwise damaged. 

Color. Since color is associated with purity, soundness, and texture, 
it is important to distinguish the colors frequently met with in wheat. In a 
large degree color is dependent upon classes and varieties of wheat, but it is 
also influenced by the injuries which cause unsoundness. 
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Separate the sample into lots representing the different colors indicated 
in the outline, and keep the lots separate for the study of texture. 

Texture. The darker colored (dark amber) wheats are generally 
harder in texture (exception, durum) than those that are lighter in color. 
Amber colored wheats consist largely of grains with a medium texture, while 
wheats of a light amber color are mostly soft in texture. One exception is 
the light amber, durum wheat, which has a flinty texture. All yellow or 
white wheat is soft in texture. Make sections of a few grains of the various 
colors and note the general association of color of grain to texture. 

Determine the percent of grains in the sample whose textures are hard, 
medium, and soft, respectively. 

Size. Keeping in mind that the size of the grains of wheat differs for 
classes and also for varieties, obtain an idea of the sizes of large and small 
grains in wheat as a whole and then determine the percentages of grains in 
the sample which represent the large medium, and small sizes, respectively. 


References: Kans. Bul. 156 and 170; Ky. Bul. 113; Cal. Bul. 181; 
Farmers’ Bul. 237, 320, 366; B. P. I. Cire. 99. 

These references are largely to experiments in breeding for qualities 
sought in judging. 
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EXERCISE 17. 


WHEAT JUDGING—DETAILED STUDY. 


No. of sample or 
variety. 


Soundness....._.- 


Wheat of class. 
Other wheats 24.425 
Otherieraine 
Foreign matter... an 
Sound! grains 
Broken grains 


Shriveled grains 


Sprouted grains... 


Otherwise damaged 


Dark amber. 2th es 


Light amber 
PYellowashit eee oe 


duced? 


What is meant by the term “texture” as applied to wheat kernels? 
Has texture any relation to hardness? 
Has texture any relation to the composition of the kernel? 
How may weather conditions affect the texture? 
Do soils have any effect upon texture and hardness of the kernels pro- 


Why does the miller prefer plump kernels for milling purposes? 
Why does the miller object to wheat that is badly bleached? 

Describe a good milling wheat. 
What is a “bin burned” or “skin burned” kernel? 
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EXERCISE 18. DATE 58 re eee oe. at ek 
EXPLANATION OF SCORE CARD FOR WHEAT. 


1. Weight per bushel — 25. 
Wheat should weigh sixty pounds per measured bushel. Cut two 
points for each pound below this. 


2. Soundness — 20. 
There should be no sprouted, cracked, smutty, musty, bin-burned, or 
otherwise damaged grains in the sample. Cut two points for each 
per cent of unsound grains. 


Purity — 10. 
The sample should be free from mixture or foreign matter of any 
kind. Cut one point for each percent of foreign matter. 


ve 


4. Plumpness — 15. 
The grains should be well filled and plump. Cut one point for each 
two percent of shriveled grains. 


Uniformity in hardness and texture — 15. 
The berries should be uniform in hardness and texture. In a lot of 
100 grains determine three classes, (1) grains hard and vitreous, 
(2) grains soft and starchy, (8) grains intermediate. 
Cut one point for each three per cent representing class 2 and one 
point for each ten percent in class 3. In a fairly uniform sample 
two classes only may be distinguished. 


or 


6. Uniformity in color — 10. 
Cut one point for each three per cent not uniform in color with the 
bulk of the sample. Consider “yellow berry” as a discoloration. 


7. Uniformity in size — 5. 
Cut one point for each four per cent of undersized grains. 


References: Lyon and Montgomery, pp. 10-15; Wilson and Warbur- 
ton, pp. 172-173. 
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EXERCISE 18. DAT en ooo I, 
SCORE CARD FOR WHEAT. 
Sample number... | | 
Weight per bushel... 7A a ei ee | Eres eee | ahaa ce atte EN 
SOUNGNESS ee ee ee 7) | ae one Se eae ee eee eee eee eee | ees | re ee 
VEU ga eae ee a8) ee ee ee a eS Pe eee a |e a ee eon) nee 
Blumpness!= See Be ree ke | sat ece eect es |e cere Ne Pe ee Ce 
Uniformity in— 

EPATOAMESS PANG SLORGUTO cco | esses! | ome cmc ences hae ance eect a Soothe Fen sets nadebannt dag nctoeec| miasatnensancencese 
WOlOtes eee one BIC) | Pech ete te | eee cree | cya eee ARMac RCA Basie Ata dP coe ce 
Size of kernels... Gta Sa eI ee Pe eel vo eee ERASER hea (GR pce sree eek Po beta eee 
PROV eee eee roel YAOI DY oa te pee ara Sa Dee a A ne Oe Rae Me open cee ee ee 
= = 2 

Sample number __..._.. | | 
Weight per bushel... APD | eee eee [eee ad [osc ee oer eo aac dle ee aneads 
Soundness ne =o. = PAY) Aer tee td Rat Sener erated are Bene Ree aed a eis he US ae eee eee | [NaS NRPEN a eegeee 
TEND ent en eee ae ce SO) ee kee Maco US a ee (ret Rene (Ss oon 

Plumpness! aoe HIG; ae eiee ects | Cone eens he Alc hee oe 8 SIRS oc ted SIDE > 2 te 


Uniformity in— 


Hardness and texture__.15 


Color ee ae 10 
Size of kernels... 5 
HAIG) rl relat aaa nos oo sere 100 


Remarks and reasons for cuts: 
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EXERCISE 19. DAT. nan.-o-ccecctecsconeetseoos- ds eee 


MARKET CLASSES OF WHEAT. 


Preliminary to practice in the grading of wheat each student should 
make a close study of typical kernells of each of the different classes. This 
study should fix in his mind the characteristics of each class and enable him 
to distinguish between them. After a close comparative study of the dif- 
ferent classes, give in the following outline a brief, concise description of each 
class, noting the characteristics that will be of assistance in identification. 


Bee: WW imte ks -s20k 2 cccce sn a ae eens sacra Sr oct ot wcestcme teamed orden oem eeeacesea cb bedac B. seh beh. ponencde egestas 


UAITKE ,L6TON ROTI sieyn 
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EXERCISE 20. IDV NOR 9s ste eee: COB RO ee. i ok 40 Deena 
OATS 
(Label all parts of each drawing.) 
(1) Make a drawing of an open panicle of oats showing: 
(1) Rachis 
(2) Branches 
(3)  Pedicel 
(4) Spikelets 
(2) Make a drawing of a single spikelet showing: 
(1) Outer glume 
(2) Two oat grains. 
(3) Awn (if present) 
(4) Sterile flower 
(3) Make a drawing of a cross section of a single oat grain showing: 
(1) Flowering glume 
(2) Palea 
(3) Kernel 
(4) Suture 
(4) Make a drawing of a longitudinal section of the oat kernel showing: 
(1) Covering 
(2) Endosperm 
(3) Germ ; 
(5) Weight of 25 Upper terains]2 = 25 lower grains......... eee Sia L = 
(6) What is the difference between a spike and a panicle? 
(7) How many branches in the first whorl? Second? 
(8) How many spikelets in all in the panicle? 
(9) In what order are the whorls arranged on the rachis? 
(10) Is there any variation in the length of the pedicel? 
(11) Compare the outer glume of oats with the same of wheat. 
(12) Compare the flowering glume and palea of oats with the same of wheat. 
(13) Locate the germ in the oat kernel. 
(14) Is length, depth, and breadth of germ so important in the oat kernel 
as in the kernel of the corn? Why? 
(15) As the kernel is enveloped by the hull upon which end is the germ 
found? 
(16) Does the germ of the kernel face the bosom of the grain or the back 
side? 
(17) Is the position of the germ on the oat kernel like that of the corn? 


(29) 


(30) 
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What is an open panicle? Compressed panicle? Side panicle? 
How does the oat grain differ from the wheat grain? How does the 
oat kernel differ from the wheat grain? 
Make a drawing of an oat kernel which has just started to germinate, 
showing: 
(1) Radicle breaking from its sheath at the base of the germ 
(2) Swelling of plumule 
In germination, which part of the embryo starts first? Note sheath 
over stem sprout. 
Make a drawing of an oat grain just newly germinated showing: 
(1) Temporary roots 
(2) Root hairs 
(3) The stem sprout 
How many temporary roots are present? 
How are the leaves, paired or rolled together? 
From which end of the grain does the stem appear? The root? 
Make a drawing of a stool of oats showing: 
(1) Fibrous root system 
(2) A culm or so 
(3) Leaf sheath 
(a) What is tillering or stooling? 
(b) What are tillers in corn called? 
(c) Upon what conditions is tillering dependent? 
(d) From what points on the stem do tillers appear? 
(a) How many culms are in this stool? 
(b) On what part of the culm are the greater number of leaves? 
(c) Discuss the cause of lodging in oats. 
(d) How may a fallen culm grow erect again? 
(e) At what point or points on the culm does this growth take place? 
(a) Is the oat a surface or deep feeder? 
(b) Does the root have a fibrous or tap root system? 
(c) How deep do the roots of the oat plant extend? 
(d) How far out from the base do they extend? 
(e) What differences do you note between corn and oat roots? 
Why may similar yields be obtained upon similar ground under simi- 
lar conditions and yet varying amounts of seed be sown? 


References: Hunt’s Cereals, pp. 280-283 ; Livingston 145-150; Percival; 


Bergen and Caldwell; Ohio Bul. 257. 
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EXERCISE 21. DATE eas). testes yy ah, tal Se 
COMPARATIVE STUDY OF OAT VARIETIES. 
(Laboratory.) 


Study a number of varieties of oats according to the following out- 
line. Each student is provided with several panicles of the varieties to be 
studied. The members of the class work in groups of two, combining data 
where averages are required. 


Variety 


I. Panicle— 
1. Length (average of 5) (lower whorl to tip 
ofsupper spikelet) His 448. ne 


2. Shape (open, medium, compressed, side)........ 


3. Number of whorls (average of 5)... stn! bt Palen bas 


4. Number of branches in all whorls (average of 


II. Spikelet— 


1. Number in panicle (average of 5)_-..... 


. Number of grains per spikelet.......____.. 


Ill. 


. Length of pedicels (average of 10)... 


oo 


. Number of sterile spikelets 


Grain— 


1. Length (long, medium, short)... 
2. Plumpness (plump, medium, slender) 


3. Color (white, gray, yellow, brown, red black) 


. Color of outer glume (white, yellow, ete.) |. 


4. Length of awn (long, medium, short, none) _ 


5. Per cent. of hull 


1. Note distinguishing characters of the varieties studied. 


2. What factors influence the percent of hull in oats? What is the common 
percentage of hull? 


3. What factors may influence the amount of grain on the oat panicle? 
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4, What factors would govern your selection of panicles in the field for breed- 
ing or seed purposes? 

5. Is there any correlation between weight and plumpness of grain? Be- 
tween yield and plumpness of grain? 

6. What physical characters of oat grains may be associated with a heavy 
weight per bushel? 

7. Is there any relation between shape of panicle and yield? 


References: lowa Bul. 96; Pa. Bul. 108; Ohio Bul. 257; Nebr. Bul. 
113; Minn. Bul. 81; Cornell Bul. 343; W. Va. Bul. 84; Farmers’ Bul. 395 and 
436° Ala, Buly L753 Va. Bul. 168; (S: D> Bull 110: 


EXERCISE 22. ID YAWN OL cae alt whee gel Ri we elluoreli un went lads de Ad 


FIELD STUDY OF NEWLY SOWN OAT FIELD. 


Examine the soil, remove some of the ground from the oats, and examine 
carefully in order to answer the following questions: 

1. Is the subsoil compact or loose? 

2. Is the surface soil compact or loose? Discuss a proper seed bed for 
oats. 

3. What is the average depth of seeding? 

. 4. Has fertilizer been used? What sort of fertilizer should be used 

for oats? 

5. Carefully dig away the soil, uncovering the seed in the drill row 
for one foot. Calculate from this the number of grains per acre. 

6. Name some of the factors influencing the rate of sowing. 


Reference: Iowa Bul. 128; Mo. Cire. 46; Nebr. Bul. 113; Ohio Bul. 
257; Farmers’ Bul. 424. 
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EXERCISE 23. 
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VARIETY STUDY OF OATS IN THE FIELD. 


(Four or five weeks from date of seeding.) 


Variety 


Color of foliage. ———.. == ! 


General appearance 


No. of plants per rod 


Calculated plants per acre... | 


No. of culms per plant... 


No. of culms per acre (calculated) 


(In noting vigor, stand and general appearance, base the marking on 


100 as perfect.) 


Write up a report of the exercise, giving reference to the important 
variations that came to your attention. 


A 7 


A 0 RAD 8000 
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ISXERCISE 24. DATE 


WEED SEED FOUND IN OAT SEED. 


Before taking up oat judging itis well to know something about the 
weed seeds commonly found in oats. Identified samples of 

1. Common Black Mustard (Brassica nigra), 

2. Large Smart Weed (Polygonum pennsylvanicum), 

3. Yellow Foxtail (Setaria glauca), 

4. Green Foxtail (Setaria viridis), 

5. Greater Ragweed (Ambrosia tifida) , 

6. Common Sunflower (Helianthus annus), 

7. Wild Hemp (Cannabis sativa), 

8. Sour Dock (Rumex crispus), 
and any other weeds that are found in oats will be given the student with 
a mixed sample, from which he will select a number of each kind as a means 
of fixing their appearance in his mind. 

After doing this for a while the identified weeds will be removed and 
a sample of oats containing impurities will be given the student. This sam- 
ple the student will analyze and make a report of the same as follows: 
12 Numbersotasamples === Kind ofiseedic2s ac 2 
2. By actual count report: 

1s) Percent pure seed: ee Pe a eee Res eta te tae 

2. (Percent) of weed Seed! M25 ee eee ee eee 2 Rea 

3: Percent of other foreion seed’ 2 eee 

4: ‘Percent Of fLOreign: Mawterseacce osc ee 
Tabulate the following: 

1. The seeds found 

2: Usual irateiofisteding:=..2 2 ee eee 
3. The rate for sample 


oo 


References: See exercise 43. 
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EXERCISE 25. ID YAGN of Soha MMT Seal aur a OAs uk DPW See Maer all 
OAT JUDGING. A DETAILED STUDY OF OATS 


Obtain 10 gram samples of good and poor grades of oats, and separate 
each according to the accompanying outline. (p. 68.) Weigh the foreign 
matter, if possible, either weigh or count the materials in the other items stu- 
died and record results in percent. 


Purity. 

Determine the number of oat grains in the sample that compose the 
oats of the class (i. e., white, red, etc.) represented by the sample. Likewise 
determine the amount of impurities as represented by “other oats,” “other 
grains,” and foreign matter. Wheat, rye, barley, etc., are examples of other 
grain. All dirt, chaff, weed seeds, etc., etc., constitute the foreign matter. The 
total for purity should be 100 per cent. 


Soundness. 

Discard the foreign matter and other grain, and determine soundness 
by dividing the remainder of the sample into sound and unsound lots. Sound 
oats should have a bright color. Unsound oats may be dull in color, bleached, 
moldy, sprouted, ete. The total for soundness should be 100 percent. 


Color. 
» Separate the sample into the different colors that can be found. The 
total for color should be 100 per cent. 


Plumpness. 

Determine the percent of grains that are plump, those that are me- 
dium in plumpness, and of those that are slender. The total for plumpness 
should be 100 percent. 

Record the weight per bushel. 


References: B. P. I. Cire. 40 and 74 (Oat bleaching) ; Lyon and Mont- 
gomery, pp. 61-63; Wilson and Warburton, p. 210; Duggar, p. 131. 


Plumpness.....} Medium... 
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OAT JUDGING—DETAILED STUDY. 
No. of sample or 
variety 
Oatsvor class's a: 322 cnc: caasepekeae | Raa npe etek ae ee eae ees ee 
: Other oats: ich ' ene |e oe ) Be tetsse eae SU Mee tests ai ohh sel! 2 Le 
Burityie a 
Other-pravin: 222512200 hee 22 ae ee OR eee Pee ecto ve UR a eee 
Boreign matter. cae. - e842 son ce ne Bop ania beeveesetecsee | Seotecen ones ooeeseeet Pee eee eet 
Sound! grays me |e eR eT sets [bate cts ca dea scnand|coetracie tee eeeeses| toe tens eee eee 
Soundness...... 
(Uinsound Jerains::6-cce 5[ ee oe eee a a aie eo ene 
NWWati ey se eace se eye peed ue ce ie) eee eye Pee eel ee eee 
CCA gh eae nena Seen be | Ue 7 oes FA No Ne | LF Ce 9 Sard Ihe cee Ree ele <cpisen phe Yams 3 
Vellows2....2 \cptee ec nee IEEE, Ae aeRO Pe ete es ee 
Golor2 se 
NBT OWDD ween eae aod Soe coe en ee a | eae ee cece a ee Se 
Re dic. ciate. Seth oe leet ell ee A | ee ak Bs ile Sees 


Slender’ 2-75 See: 


Weight per bushel 
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EXERCISE 26. TAG aot 8 ot RE PRU IPOD ee Re 


SCORING OATS 


EXPLANATION OF SCORE CARD FOR OATS. 


In this score card oats are judged principally from the market stand- 
point. It is not possible to make a score card by which an oat could be 
judged at the same time from both the feeder’s and the miller’s standpoint, 
and also be used to judge the grain for seed. Different points would be used 
in each case, and different values given them. 


Weight per Bushel — 35 points. 

Weight per bushel is important as a means of estimating the value of 
an oat for market and feeding as well, since a heavy weight indicates that the 
grain was well matured and the hull well filled out. In the same variety a 
heavy oat usually has a smaller per cent of hull. A good sample of oats 
should weight 32 pounds per measured bushel. 


Cut four points for each pound below standard weight. For each 
pound above standard weight add one point to the total score. 


Soundness — 20 points. 

The sample should be sound, dry, bright, and free from musty, smutted, 
sprcuted, or otherwise damaged grains. Cut one point for each percent of 
damaged grains. 


Color — 15 points. 

The color of the grains should be bright and uniform for the bulk of 
the sample. 

Cut one point for each percent of discolored grains and grains not 
uniform in color with the bulk of the sample. 


Purity —10 points. 

The sample should be free from mixture, other grain, weed seeds, 
straw, chaff, and any other foreign matter of any kind. 

Cut one point for each percent of mixture and the same for each per- 
cent of foreign matter. 


Percent of Hull — 20 points. 

A good oat may have as much as 30 percent of hull. 

Cut two points for each percent of hull above this. For each percent 
below add one point to the total score. 
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SCORE CARD FOR OATS. 
Sample No.._... | | | 

Weight per bushel... Shi >. eve .cedin Oe eel. oie een ee ee eel | Sete | ee eee 
Soundness.. eo RE sy ER 7A | ae, 2 gree eee) ene Cote Sele seas eae, olor ot or eens ee er ~ . 
@olonslzteee 2k! RY 3115) eam | ee A Sy ES et ie LES EL | f-MOE BE hi talons 
[PAINT G yee coves See cree | beeen Alcea tes Sa erent Dob nt al eee ater | ie aD ray SO | Lo eee 
Per cent of hull —. Oe chase Ne Ss ae eee ie ee | bt eae | sca oa ee 

To Galiet. 28 oe eee pre (LOG See ae | eee eee | soncanteenct AS NOEE Eke oe ) oa) SEE NG ) 2. SES SS 

Sample No.._....... | | | 

Weight per bushel. SE Re SPE TAS NE SEO | path Dade lhe | DAS THES oo 
SOUNGNECSS ica cseksrecth ares 7A 1) (sei enema oi Restle AGES clit pth ck Ha el Ue een ARB | Meo taseeaesaeceer | eee 
Colors ser ee E53 WR Pa,» Rep He ita ee eee eee tl it ws a a |  wattac ecco Be cae | eee 
WRU ie eed oe a ee (tea see Free ene pee ale IY Sites SP enaeeg le bern A a | see ree 
‘Pericent: of hull ..2 3.22 320 |RSS  E ee | eee eee noe | vacesdarececascoglh (SPOS te awe 

Otel See Se ees LOO} be... cal heen ll ep bell att noite | rate ee.gs |. gee ae 


Remarks and reasons for cuts: 
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EXERCISE 27. AEN Perk erent dese | ek Smear ae NEE 


TREATMENT OF SEED OATS FOR SMUT. 
THE FORMALIN TREATMENT. 


Calculate the volume of formalin (40% solution of formaldehyde gas in 
water) required to treat one bushel of oats, if one pint of formalin in 50 gal- 
lons of water will be sufficient to treat about 50 bushels of seed oats. 


Spread the oats to be treated on a clean, tight floor, and apply the 
treating solution by means of a sprinkling can. During application, shovel 
the oats about, so that a uniform application may be given. The oats should 
be well moistened, but not so much that they will pack when pressed in the 
hands. Shovel the oats into a pile and cover them with sacks for from 2 to 4 
hours. At the end of this time remove the sacks and dry the treated seed as 
rapidly as possible. 

Write up a report, giving the life history and the economic importance 
of the loose smut of oats (Ustilago Avenae (Pers) Jens.). This treatment is 
adapted to the loose smut of oats, the stinking smut of wheat, and the covered 
smut of barley. In the case of each of these smuts the spores winter over on 
the outside of the grains. 


ig THE HOT WATER TREATMENT. 


This treatment is adapted to the loose smut of barley (the most preva- 
lent in barley), the loose smut of wheat, and the covered smut of oats. In the 
case of these smuts the spores winter over inside of the grains, and so cannot 
be reached with the formalin. 


The following rules should be carefully observed in this treatment: 


1. Water should be 130° F. to 145° F. for oats and wheat, and 126° to 
129° for barley. ; 


Treat 10 to 15 minutes, according to temperature. 

Warm grain before treating to insure keeping water warm. 

Work grain up and down, lifting sack clear of water. 

Have volume of water 8 to 10 times that of grain. 

Do not fill sack full. 

Drain well after treatment and spread out 2 to 3 inches deep. 
Have on hand 2 barrels, pails, accurate thermometer, clean gunny 
sack, water stirrer, and clean floor or canvas on which to spread treated 
grain. 


OIA TR w bo 
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Directions: In barrel No. 1 have water heated up to from 125° to 
130° to warm the grain up before treating. This is done that the temperature 
of the treating water may not be lowered to a place where it will do no good. 
Keep the water in barrel No. 2 at a maximum temperature. This is done by 
having several buckets of hot water at hand all of the time. Keep water 
stirred. 

Make germination tests of grain used in both treatments before and 
after treatment to determine the effect of the treatments on the viability of 
the grains. 


References: ‘“Fungous Diseases of Plants,” B. M. Duggar; Farmers’ 
Bul. 250, 507; Minn. 115; Iowa Bul. 96; Utah Bul. 108; Ohio Bul. 203; Nebr. 
131; N. D. Bul. 87; S. D. Bul. 109; B. P. I. Bul. 152; Ex. Sta. Work, Vol. II, No. 
9; and N. C. Report 1908, pp. 30-36. 
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INSTRUCTOR’S NOTICES, EXPLANATIONS, ETC. 
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EXERCISE 28. DATE 


BARLEY. 
(Label all parts in each drawing.) 


I. Make drawing of barley spike: 
(a) Two rowed 
(b) Six rowed 
II. Remove all the spikelets but one on a two rowed spike. 
Draw a front view, showing how spikelet is attached. 
(b) Draw the same view for the six rowed type, but showing 
three spikelets from the same node in place. 
Ill. Draw side view of rachis with one spikelet in position: 


IV. (a) Draw a spikelet of the six rowed type; (front view). 
(b) Draw three spikelets of the six rowed type; (front view). 
V. Make longitudinal section of spikelet showing: 
Outer Glume 
Flowering glume 
Kernel 
Palea 


VI. Compare a spike of wheat with a spike of barley. Compare the outer 
glumes; flowering glumes; kernel; palea. 
VII. Compare a spikelet of wheat with a spikelet of barley. 


VIII. (a) Explain differences of two rowed and six rowed barley. 
(b) Of four rowed and six rowed. 


References: Farmers’ Bul. 427, 443, 518; Wilson and Warburton, pp. 
212-216; Livingston, pp. 164-168. 
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EXERCISE 29. UD YN OVENS Cy eNO PRE ater Remmi NT nee 
VARIETY STUDY OF BARLEY IN THE PEEORA TORY. 
Variety 
I. Spike— 
Teeny (verges Olin) athe wee Ae Ah Bc [sree atte ae cca Reade Rats alee 
2. Shape (tapering toward tip, or both 
Wea MT UINEE OFUNL)) bs oi wa UR a eee Nae Ue nt Ne aL I at ek alee 
3 wAwn (bearded, partiyabearded, |peardless)|!= oneness 
Ae hengthy of awn) (averagel ol. o spices) sees)! eec a seones ct, [Sere eens eee nent e foe ee eee 
5. Persistence of awn (deciduous, partly 
GLECIC MOUS PERSISTING retreats ence a rae | ene, eae MOLISE 2 aE (BLL See Soke ea [Lene ERTL Lae 
6. See ea ware open, maa a er UE 
crowded)... ae Baud || ete sha 7) ROR) er?) 0 Ce eee 
7. Color (whitish, yellowish, brownish, 
Vay Eel) ta EN Oa eee eee se aie ot ol | See iy, Soe ae Foes Pease easel Ped ee ee eS ol rene ane om 
II. Spikelet— 


1. Shape (wide, medium, narrow)................ 


2. Outer glume (awned, awn-pointed, 
LV TALES) Sune eee ie cena at) et 


3. Number of grains per spikelet (average 
Ole OVS PKC) See eee oe ee 


4. Number of grains per spike (average of 
BBD LKes) ieee tieesrtren ee. eeen eee ns Ware Repteeesy 


5. Number of sterile flowers (average of 5 
Ill. Grain— 
ieeiulledsorhulless: 2.2.1 SiS ote 
2. Size— 
(1) Weight of 100 grains... 
*(2) Average length of 10 grains... 
(3) Average width of 10 grains... 


3. Plumpness (thin, medium, plump)... rea ee 


4. Crease (deep, medium, full)... 


5. Texture (hard, medium, soft and 
Star chy) Meee Ns. MY eed 


6. Color (white, yellow, brown, purple, 


Bisck) eee een elie. wae! Ee le Bt Re eee 


*Use coordinate paper, page 85. 


References: Test of varieties, Mont. Bul. 84; Minn. 


Bul. 75; S. D. Bul. 118; Kans. Bul. 44. 
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EXERCISE 30. 
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BARLEY JUDGING—DETAILED STUDY.* 


No. of Sample 


Barley of class 


Other craint eee 


Foreignimatter!—........-5....-! 


| Cracked). 4.33 = ee 
Sprouted 


Soundness.... 


Bin burnt, decayed, ete... 


Goodcolof22 = 
Partly discolored 
Badly discolored... 


VItTCOUS 3 eee Sere eee 


Texture... Meditate es 


Weight 100 grains 


Uniformity of grains... 


*Before beginning this exercise read carefully the notes on explanation of score card for barley. 
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EXERCISE 31. 1B V/A 0) 9) ew evar fh Pte BER des 
JUDGING BARLEY BY MEANS OF THE SCORE CARD. 


EXPLANATION OF SCORE CARD FOR BARLEY. 

Barley is judged from the brewer’s standpoint, rather than from its 
feeding value, since the market price is based on its brewing quality. A dif- 
ferent score card would be used to judge barley according to its feeding 
value, for the latter may be more unsound and less uniform than the former. 
Weight per bushel — 10 points. 

Other things being the same, the barley with the heaviest weight per 
bushel is preferred, since weight is accompanied by a high percent of ex- 
tract. Barley should weigh 48 pounds per bushel. A high weight should not 
be caused by excessive moisture. 

Cut one point for each pound below this. 

Soundness — 30 points. 

The sample should be free from discolored, sprouted, bin-burned, de- 
cayed, cracked or otherwise damaged grains. It should not be musty, but 
have a sweet odor. 

Cut one point for each unsound or damaged grain, and for mustiness 
according to judgment. 

Foreign matter —10 points. 

The sample should be free from other grains, grass, and weed seeds, 
as , such impurities cause irregularity in germination and an unfavorable fer- 
ment. 

Estimate the percent of foreign matter by weight, and cut one joint 
for each percent. 

Uniformity in color — 15 points. 

Separate the sample into various classes according to color. Let the 
class having the largest number determine the color of the sample. Cut one 
point for each percent representing the other classes. 

Uniformity in texture — 20 points. 

The texture of the sample ‘should be uniformly hard or soft. Determine 
the class represented by the largest number and cut one point for each per- 
cent of grains in the other class. 

Uniformity in size — 10 points. 

The grains should all be of the same size, as different sizes cause ir- 
regular germination. Divide the sample into large and small sizes, and cut 
one point for each two percent representing the smaller class. 

References: Lyon and Montgomery, pp. 78-80; Wis. Bul. 212 (re- 
vised) ; B. P. I. Cire. 62. 
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SCORE CARD FOR BARLEY. 


Variety or sample number 


Weight per bushel............ =. 


Soundness............ 


Foreign matter... 


Uniformity in color__.......... 
Uniformity in texture 


Uniformity in size... 
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Remarks: 


EXERCISE 32. 


THE GERMINATION OF BARLEY. 


Place 1000 grains between well-moistened filter paper or flannel cloth 
and keep at temperature of 80° F. Remove sprouted grains at end of each 
twenty-four hours for five days. 

Tabulate results as follows: 


Sample No. 


Description 


Hirst (dayne cnc eee 
Secondiday,2-4..$2. 2-22 
Third day 
Fourth day 
Act oY [5 ae ee ene ee a 


Why should two rowed and six rowed barley sold on market not be 


mixed? 
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Why are broken grains harmful in market barley? 

What means can the threshermen use to prevent breaking grains? 
What is the chief use of barley? 

What, then, should be the condition of germination? 

Are the samples, good, medium, or poor for germination? 
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INSTRUCTOR’S NOTICES, EXPLANATIONS, ETC. 
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EXERCISE 33. AUB es es ee 


(Label all parts in each drawing.) 


Make a drawing of a rye spike. 
Make a drawing of a spikelet. 
Dissect a spikelet, and make a detailed drawing of each part. 
Make a brief comparison of a rye spikelet with the same of wheat. 
Scoring Rye—The color of rye should be from a sort of green to yellow. 
Dark brown rye is not desirable. Another thing that should be noticed is 
sprouting. Score on this point under color. 
In noting foreign matter, score heavily against Ergot. 
The weight of a bushel of rye is 56 pounds. 


Boo po 


SCORE CARD FOR RYE. 


| 
SamplemNo.e ae ee | | 
Weight per bushel... (11 seaieeeee Acree] Uneney Samet, oe att Farmer SE Ne ee [eee 
Color) 56 2A Oe ete ee 26 | ones hee ce |S hacen Deke ee gene ree OR Se ee ee 
Moreignimatter 2) oe OLED ce, Sea 2 A a ee es AN PR Pe a |i... ee 
| 
| 


EXERCISE 34. TAT ioe koe Tee ek lle Ee te 
COMPARISON OF OATS, WHEAT, BARLEY, RYE AND EMMER. 


I. Make a drawing of a spikelet of oats, wheat, rye, two rowed and six 
rowed barley. (See note below.) 
Il. Make a drawing of the flowering glume of each of the above, includ- 
ing either two or six rowed barley. (See note below.) 
III. Make a drawing of the flowering glume of each of the above, showing 
the attachment of the awn in each case. (See note below.) 
IV. Make a drawing or diagram showing the relative size and location of 
the palea of each of the above. (See note below.) 
V. Define: sessile, rachis, rachella, pedicel, spike and panicle. 
VI. Make a drawing of a head of each of the above. 
VII. Make a drawing of the temporary roots of germinated seeds of above. 
VIII. Write a report stating chief differences noted in this study. 
(Make the drawings of the same part of each head on the same page 
when possible. Enlarge each drawing.) 


SCALE 1/10 OF ONE INCH. 


n | 2 3 4 5 6 i"; 


86 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


EXERCISE 35. DATE 


KEEPING RECORD OF MARKET PRICES. 


Using the co-ordinate paper on preceding page, lay off along the long 
side 18 equal parts representing the 18 weeks of the Semester and along the 
other side a convenient number of parts representing dollars and cents. By this 
means keep a graphical account of the prices of some farm crop for the 
semester in which this course is given, using quotations from your nearest 
market. 

The graph should record the prices for the same day in the week thru- 
out the time in which records are taken. 

Note daily the causes for any changes in price and make note of the 
condition of the market for each day. (In using the word daily here, refer- 
ence is made to the laboratory period only. If the student wishes to keep actual 
daily records, he may, but it would be better to use engineering co-ordinate 
paper instead of the accompanying.) 

At end of Semester or on day set by instructor present a short report 
containing data taken and accounting for unusual rises and falls in the curve. 


EXERCISE 36. DATE 


DISTRIBUTION OF FARM CROPS. 


From data taken from the Reports of the U. S. Census show carefully 
the distribution of each of the chief fieldcrops of this country. This data should 
be shown on maps, a separate map being used for each product. (These maps 
can be obtained by the local book store from text book concerns or by the 
instructor from the U. S. Weather Bureau.) 

The student may use his own ingenuity in showing the relative distri- 
bution, or he may choose some one of the methods suggested, such as the 
use of a dot to represent a given amount of any commodity, or the area of a 
circle drawn within the state. 

These maps will be prepared according to instructor’s assignments and 
must be neat, clean, and carefully done. Incorporate the maps in loose leaf 
note book. 


a 
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GRADES OF GRAIN 
Adopted and promulgated by the 
GRAIN DEALERS NATIONAL ASSOCIATION 


SAMPLE GRADES — GENERAL RULE. 


All wheat, barley, oats, rye and corn that is in a heated condition, 
souring, or too damp to be safe for warehousing, or that is badly bin-burnt, 
fire-burnt, fire-smoked, or badly damaged, mixed with garlic, onions, or con- 
taining live weevil, exceedingly dirty, or where different kinds of grain are 
badly mixed with one another, shall be classed as Sample Grade, and the in- 
spector shall make notations as to quality and condition. 

NOTICE.—The inspection departments shall, in no case, make a grade 
of grain above that of the poorest quality found in any lot of grain inspected, 
when it has evidently been plugged for the purpose of deception, or otherwise 
improperly loaded. Wheat which has been subjected to scouring, or clipping, 
or any process equivalent thereto, shall not be graded higher than a 3. 


NEW. 


The word “NEW” shall be inserted in each certificate of inspection of 
a newly harvested crop of oats until the fifteenth day of August; of rye, until 
the first day of September; of wheat, until the first day of November; and of 
barley, until the first day of November of each year. 

This change shall be construed as establishing new grades for the times 
specified, to conform to the existing grades of grain in all particulars, except 
the distinctions hereby established between the new and the old crop, and 
shall apply to grain inspected from store for two months after the time re- 
spectively above specified. 


MANNER OF TESTING GRAIN WITH A TESTING KETTLE. 


Place the kettle where it cannot be jarred or shaken. Pour from a 
scoop, bag or pan, held two inches from the top of the kettle, into the middle 
of the kettle at a moderate speed until running over. Strike off in a zigzag 
manner with the edge of the beam held horizontally. 


Recommended by the Chief Grain Inspectors National Association. 
EK. H. CULVER. 
President. 
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GRADES FOR COMMERCIAL CORN. 


By virtue of the authority vested in the Secretary of Agriculture by 
the acts of Congress of June 30, 1906 (34 Stat. 669), and of March 4, 
1913 (87 Stat., 828), to fix definite grades of grain, the following grades for 
corn are hereby fixed and promulgated, to take effect on July 1, 1914. 


Maximum percentages of — 
Grade classi- Foreign | “Cracked” 
fication (white, material, corn, not 
yellow, and including | including 
mixed corn). dirt, cob, finely 
Moisture Damaged corn other broken 
| grains, corn. (See 
finely, General 
broken Rule No. 
corn, etc. 9.) 
\ 


4.0 

5.5 4;Exclusive of heat-damaged or mahogany 

7.5 Oi) pIROTNCIS 205 Se te ce Ay lien eel ( 
9.5 

16 


8)May include heat-damaged or{14 per cent 
: 10; mahogany kernels not to ex- {1 per cent 

23.0 (15) _ceed— (3 per cent 

See General Rule No. 6 for sample grade. 


OWwnNnyree 
“TOT i Co bo 


| 
=| 
if 
‘ 
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GENERAL RULES. 


(1) The corn in grades No. 1 to No. 5, inclusive, must be sweet. 
(2) White corn, all grades, shall be at least 98 per cent white. 
(3) Yellow corn, all grades, shall be at least 95 per cent yellow. 


(4) Mixed corn, all grades, shall include corn of various colors not coming within the 
limits for color as provided for under white or yellow corn. 


(5) In addition to the various limits indicated, No. 6 corn may be musty, sour, and 
may also include corn of inferior quality, such as immature and badly blistered. 


(6) All corn that does not meet the requirements of either of the six numerical grades 
by reason of an excessive percentage of moisture, damaged kernels, foreign matter, or 
“cracked” corn, or corn that is hot, heat damaged, fire burnt, infested with live weevils, 
or otherwise of distinctly low quality shall be classed as sample grade. 


(7) In No. 6 and sample grade, reasons for so grading shall be stated on the inspector’s 
certificate. 

(8) Finely broken corn shall include all broken particles of corn that will pass through 
a perforated metal sieve with round holes nine sixty-fourths of an inch in diameter. 

(9) “Cracked” corn shall include all coarsely broken pieces of kernels that will pass 
through a perforated metal sieve with round holes one-quarter of an inch in diameter, 
except that the finely broken corn, as provided for under Rule No. 8, shall not be consid- 
ered as “cracked” corn. 


(10) It is understood that the damaged corn; the foreign material, including pieces of 
cob, dirt, finely broken corn, other grains, etc.; and the coarsely broken or “cracked” corn, 
as provided for under the varjous grades, shall be such as occur naturally in corn when 
handled under good commercial conditions. 


(11) Moisture percentages, as provided for in these grade specifications, shall conform 


to results obtained by the standard method and tester, as described in Circular No. "2: 
Bureau of Plant Industry, U. S. Department of Agriculture. 


« 
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No. 


No. 


No. 
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GRADES OF WHEAT. 


WHITE WINTER WHEAT. 


1 White Winter Wheat. 
Shall include all varieties of pure soft white winter wheat, 
sound, plump, dry, sweet and clean, and weigh not less than 58 lbs. 
to the measured bushel. 


.S) 


2 White Winter Wheat. 

Shall include all varieties of soft white winter wheat, dry, sound 
and clean, and shall not contain more than 8 per cent. of soft red 
winter wheat, and weigh not less than 56 lbs. to the measured bushel. 


. 3 White Winter Wheat. 


Shall include all varieties of soft white winter wheat. It may 
contain 5 per cent. of damaged grains other than skin-burnt wheat, 
and may contain 10 per cent. of soft red winter wheat, and weigh 
not less than 53 lbs. to the measured bushel. 


4 White Winter Wheat. 

Shall include all varieties of soft white winter wheat not fit for 
a higher grade in consequence of being poor quality, damp, musty 
or dirty, and shall not contain more than 10 per cent. of soft red 
winter wheat, and weigh not less than 50 lbs. to the measured bushel. 


RED WINTER WHEAT. 


. 1 Red Winter Wheat. 


Shall be pure soft red winter wheat of both light and dark col- 
ors, sound, sweet, plump and well cleaned, and weigh not less than 
60 lbs. to the measured bushel. 


. 2 Red Winter Wheat. 


Shall be soft red winter wheat of both light and dark colors, 
sound, sweet and clean, shall not contain more than 5 per cent. of 
white winter wheat, and weigh not less than 58 Ibs. to the measured 
bushel. 


No 


No 


No 


No 


No 


No 


No 
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. 3 Red Winter Wheat. 
Shall be sound, soft red winter wheat not clean or plump enough 
for No. 2, shall not contain more than 8 per cent. of white winter 
wheat, and weigh not less than 55 lbs. to the measured bushel. 


. 4 Red Winter Wheat. 

Shall be soft red winter wheat, shall contain not more than 8 
per cent. of white winter wheat. It may be damp, musty or dirty, 
but must be cool, and weigh not less than 50 lbs. to the measured 
bushel. 


HARD WINTER WHEAT. 


. 1 Hard Winter Wheat. 
Shall include all varieties of pure, hard winter wheat, sound, 
plump, dry, sweet and well cleaned and weigh not less than 61 lbs. to 
the measured bushel. 


. 2 Hard Winter Wheat. 
Shall include all varieties of hard winter wheat of both light 
and dark colors, dry, sound, sweet and clean, and weigh not less than 
59 lbs. to the measured bushel. 


“ 
. 3 Hard Winter Wheat. 


Shall include all varieties of hard winter wheat of both light 
and dark colors, not clean or plump enough for No. 2, and weigh 
not less than 56 lbs. to the measured bushel. 


. 4 Hard Winter Wheat. 
Shall include all varieties of hard winter wheat of both light 
and dark colors. It may be damp, musty or dirty, and weigh not less 
than 50 lbs. to the measured bushel. 


NORTHERN SPRING WHEAT. 


. 1 Hard Spring Wheat. 
Shall be sound, bright, sweet, clean, and consist of over 50 per 
cent of the hard Scotch Fife, and weigh not less than 58 Ibs. to the 
measured bushel. 
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No. 1 Northern Spring Wheat. 


Must be Northern grown spring wheat, sound, clean, and of good 
milling quality and must contain not less than 50 per cent of the 
hard varieties of spring wheat, and weigh not less than 57 lbs. to the 
measured bushel. 


No. 2 Northern Spring Wheat. 


Shall be Northern grown spring wheat, not clean enough or 
sound enough for No. 1 and must contain not less than 50 per cent 
of the hard varieties of spring wheat and must weigh not less than 
56 lbs. to the measured bushel. 


No. 3 Northern Spring Wheat. 


Shall be composed of inferior shrunken Northern grown spring 
wheat, and weigh not less than 54 Ibs, to the measured bushel, and 
must contain not less than 50 per cent of the hard varieties of spring 
wheat. 


No. 4 Northern Spring Wheat. 


Shall include all inferior Northern grown spring wheat that is 
badly shrunken or damaged and must contain not less than 50 per 
cent of the hard varieties of spring wheat, and shall weigh not 
less than 49 lbs. to the measured bushel. 


SPRING WHEAT 


No. 1 Spring Wheat. 


Shall be sound, plump and well cleaned, and weigh not less than 
59 lbs. to the measured bushel. 


No. 2 Spring Wheat. 


Shall be sound, clean, of a good milling quality and weigh not 
less than 5714 lbs. to the measured bushel. 


No. 8 Spring Wheat. 


Shall include all inferior, shrunken or dirty spring wheat, and 
weigh not less than 53 lbs. to the measured bushel. 
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No. 4 Spring Wheat. 
Shall include all spring wheat damp, musty, grown, badly 
bleached, or from any cause which renders it unfit for No. 3 and 
weigh not less than 49 lbs. to the measured bushel. 


WHITE SPRING WHEAT. 


White Spring Wheat. 
The grades of Nos. 1, 2, 3 and 4 White Spring Wheat shall cor- 
respond with the grades of Nos. 1, 2, 3 and 4 Spring Wheat, except 
that they shall be of the white variety. 


DURUM [MACARONI] WHEAT. 


No. 1 Durum Wheat. 
Shall be bright, sound, dry, well cleaned and be composed of 
durum, commonly known as macaroni wheat, and weigh not less 
than 60 lbs. to the measured bushel. 


No. 2 Durum Wheat. 
Shall be dry, clean, and of good milling quality. It shall include 
all durum wheat that for any reason is not suitable for No. 1 durum, 
ie and weigh not less than 58 lbs. to the measured bushel. 


No. 3 Durum Wheat. 
Shall include all durum wheat bleached, shrunken, or for any 
cause unfit for No. 2, and weigh not less than 55 lbs. to the meas- 

ured bushel. 


No. 4 Durum Wheat. 
Shall include all durum wheat that is badly bleached or for any 


cause unfit for No. 3, and weigh not less than 50 lbs. to the measured 
bushel. 


PAcIFIC COAST WHEAT. 


No. 1 Pacific Coast Red Wheat. 


Shall be dry, sound, clean and free from smut and weigh not 
less than 59 lbs. to the measured bushel. 
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No. 2 Pacific Coast Red Wheat. 


Shall be dry, sound, clean and only slightly tainted with smut 
and alkali, and weigh not less than 58 lbs. to the measured bushel. 


No. 3 Pacific Coast Red Wheat. 


NOTE: 


NOTE: 


Shall include all other Pacific Coast red wheat. It may be smutty 
or musty, or from any other reason unfit for flouring purposes, and 
weigh not less than 54 lbs. to the measured bushel. 


Pacific Coast White Wheat shall be graded according to the rules 
for Pacific Coast Red Wheat. In case of a mixture of Pacific Coast 
wheat with our home grown wheat, red or white, such mixture shan 
be graded “Pacific Coast Mixed Wheat.” 


The grades of Pacific White and Pacific Red Wheat are to include 
all such wheats as are grown in the extreme Northwest and on the 
Pacific slope from either Spring or Winter seeding. 


MIXED WHEAT. 


Mixed Wheat. 


In case of an appreciable mixture of hard and soft wheat, red 
and white wheat (except as provided in the rule of red winter, white 
winter and northern spring wheat), durum, and spring wheat any 
of them with each other, it shall be graded according to the quality 
thereof, and the kind of wheat predominating, shall be classed as No. 
1, 2, 3 and 4 mixed wheat, and the inspector shall make notation de- 
scribing its character. 


GRADES OF OATS. 


WHITE OATS. 


No. 1 White Oats. 


Shall be white, dry, sweet, sound, bright, clean, free from other 
grain and weigh not less than 32 lbs. to the measured bushel. 
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No. 2 White Oats. 1 
Shall be 95 per cent white, dry, sweet, shall contain not more 
than 1 per cent of dirt and 1 per cent of other grain, and weigh 

not less than 29 lbs. to the measured bushel. 


Standard White Oats. 
Shall be 92 per cent white, dry, sweet, shall not contain more 


than 2 per cent of dirt and 2 per cent of other grain, and weigh 
not less than 28 lbs. to the measured bushel. 


No. 3 White Oats. 
Shall be sweet, 90 per cent white, shall not contain more than 
3 per cent of dirt and 5 per cent of other grain, and weigh not less 
than 24 lbs. to the measured bushel. 


No. 4 White Oats. 


Shall be 90 per cent white, may be damp, damaged, musty or 
very dirty. 


NOTICE: 
Yellow Oats shall not be graded better than No. 3 white oats. 


MIXED OATS. 


No. 1 Mixed Oats. 
Shall be oats of various colors, dry, sweet, sound, bright, clean, 
free from other grain and weigh not less than 32 lbs. to the meas- 
ured bushel. 


No. 2 Mixed Oats. 
Shall be oats of various colors, dry, sweet, shall not contain more 


than 2 per cent of dirt and 2 per cent of other grain, and weigh 
not less than 28 lbs. to the measured bushel. 


No. 3 Mixed Oats. 


Shall be sweet oats of various colors, shall not contain more than 
3 per cent of dirt and 5 per cent of other grain, and weigh not less 
than 24 lbs. to the measured bushel. 
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No. 4 Mixed Oats. 
Shall be oats of various colors, damp, damaged, musty or very 
dirty. 


RED OR RUST PROOF OATS. 


No. 1 Red Oats or Rust Proof. 
Shall be pure red, sound, bright, sweet, clean and free from 
other grain and weigh not less than 32 lbs. to the measured bushel. 


No. 2 Red Oats or Rust Proof. 
Shall be seven-eighths red, sweet, dry, and shall not contain more 
than two per cent dirt or foreign matter, and weigh 30 lbs. to the 
measured bushel. 


No. 


3 Red Oats or Rust Proof. 
Shall be sweet, seven-eighths red, shall not contain more than 
five per cent dirt or foreign matter and weigh not less than 24 lbs. 

to the measured bushel. 


No. 4 Red Oats or Rust Proof. 
Shall be seven-eighths red, may be damp, musty, or very dirty. 


WHITE CLIPPED OATS. 


No. 1 White Clipped Oats. 
Shall be white, clean, dry, sweet, sound, bright, free from other 
grain, and weigh not less than 35 lbs. to the measured bushel. 


No. 2 White Clipped Oats. 
Shall be 95 per cent white, dry, sweet, shall not contain more 


than 2 per cent of dirt or foreign matter and weigh not less than 32 
lbs. to the measured bushel. 


No. 3 White Clipped Oats. 
Shall be sweet, 90 per cent white, shall not contain more than 


5 per cent of dirt or foreign matter, and weigh not less than 30 
lbs. to the measured bushel. 
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No. 4 White Clipped Oats. 


Shall be 90 per cent white, damp, damaged, musty or dirty, and 
weigh not less than 30 lbs. to the measured bushel. 


MIXED CLIPPED OATS. 


No. 1 Mixed Clipped Oats. 
Shall be oats of various colors, dry, sweet, sound, bright, clean, 
free from other grain, and weigh not less than 35 lbs. to the meas- 
ured bushel. 


No. 2 Mixed Clipped Oats. 


Shall be oats of various colors, dry, sweet, shall not eontain more 
than 2 per cent of dirt or foreign matter, and weigh not less than 
32 Ibs. to the measured bushel. 


No. 3 Mixed Clipped Oats. 


Shall be sweet oats of various colors, shall not contain more than 
5 per cent of dirt or foreign matter, and weigh not less than 30 lbs. 
to the measured bushel. 
« 
No. 4 Mixed Clipped Oats. 
Shall be oats of various colors, damp, damaged, musty or dirty 
and weigh not less than 30 lbs. to the measured bushel. 


NOTE: 


Inspectors are authorized when requested by shippers, to give 
weight per bushel instead of grade on Clipped White Oats and Clipped 
Mixed Oats from private elevators. 


PURIFIED OATS. 


Purified Oats. 


All oats that have been chemically treated or purified, shall be 
classed as purified oats, and inspectors shall give the test weight on 
each car or parcel, that may be so inspected. 


100 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


GRADES OF BARLEY. 


(Note.—These Barley Rules have been adopted by the Barley As- 
sociation of the United States.) 


No. 1 Barley. 


Shall be sound, plump, bright, clean and free from other grain, 
and, not scoured nor clipped, shall weigh not less than 48 lbs. to 
the measured bushel. 


No. 2 Barley. 
Shall be sound, of healthy color (bright or straw color), reason- 
ably clear and reasonably free from other grains and seeds, and not 


scoured nor clipped, shall weigh not less than 46 lbs. to the measured 
bushel. 


No. 3 Barley. 
Shall include slightly shrunken or otherwise slightly damaged 
barley, not good enough for No. 2, and, not scoured nor clipped, shall 
weigh not less than 44 lbs. to the measured bushel. 


No. 4 Barley. 


Shall include barley fit for malting purposes, not good enough for 
No. 3. 


No. 1 Feed Barley. 


Shall test not less than 40 lbs. to the measured bushel, shall be 
cool and reasonably free from other grain and seeds, and not good 
enough for No. 4, and may include barley with a strong ground smell, 
or a slightly musty or bin smell. 


Rejected Barley. 


Shall include all barley testing under 40 lbs. to the measured 
bushel or barley which is badly musty or badly damaged, and not 
good enough to grade “feed” barley, except that barley which has 
been chemically treated shall not be graded at all. 


Bay Brewing Barley. 

The grades of Nos. 1, 2 and 3 Bay Brewing Barley shall con- 
form in all respects to the grades of Nos. 1, 2 and 3 barley, except 
that they shall be of the Bay Brewing variety, grown in the far 
west and on the Pacific Coast. 
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Chevalier Barley. 

The grades of Nos. 1, 2 and 3 Chevalier barley shall conform 
in all respects to the grades of Nos. 1, 2 and 3 barley, except that 
they shall be of the Chevalier variety grown in the far west and on 
the Pacific Coast. 


Bay Brewing Mixed Barley. 
In case of admixture of Bay Brewing barley with barley of 
other varieties, it shall be graded according to the quality thereof 
and classed as 1-2-3 Bay Brewing Mixed Barley. 


Chevalier Mixed Barley 
In case of admixture of Chevalier barley with barley of other 
varieties, it shall be graded according to the quality thereof and 
classed as 1-2-3 Chevalier Mixed Barley. 


WINTER BARLEY. 


No. 1 Winter Barley. 
Shall be plump, bright, sound and clean, free from other grain, 
and weigh not less than 48 lbs. to the measured bushel. 


No. 2 Winter Barley. 
Shall be sound, plump, may be stained, shall contain not more 
than 3 per cent of foreign matter, and weigh not less than 46 lbs. 
to the measured bushel. 


No. 3 Winter Barley. 
Shall include all shrunken, stained and dirty barley, shall con- 
tain not more than 5 per cent of foreign matter, and weigh not less 
than 44 lbs. to the measured bushel. 


No. 4 Winter Barley. 

Shall include all barley not fit for a higher grade in consequence 
of being poor quality, damp, musty or dirty; shall contain not more 
than 10 per cent of foreign matter and weigh not less than 40 lbs. 
to the measured bushel. 
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GRADES OF RYE. 


No. 1 Rye. 
Shall be dry, sound, plump, sweet and well cleaned and shall 
weigh not less than 57 lbs. to the measured bushel. 


No. 2 Rye. 
Shall be dry, sound and contain not more than 1 per cent of 
other grain or foreign matter, and weigh not less than 55 lbs. to 
the measured bushel. 


No. 3 Rye. 
Shall include inferior rye not unsound, but from any other 
cause not good enough for No. 2, and weigh not less than 53 Ibs. to 
.the measured bushel. 


No. 4 Rye. 
May be damp, musty or dirty, and weigh not less than 50 lbs. 
to the measured bushel. 
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EXERCISE 37. TONS sek a ai Pe esr etn Ss HS 
REPORT ON GRADES OF GRAIN. 
Corrected Corrected 
ae eared Grade ; Sarople cetunated Grade — 
o. |wt. per bu. | o. |wt. per bu. 
Wits Dee Grade piper Grade 


104 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


EXERCISE 38. 


‘Sample | Estimated | Grade 


No. jwt. per bu. 


Wt. per| Grade 
bu. 


Corrected 


Sample | Estimated , Grade 
Ni wt. per bu.| 


Wt. per) Grade 
bu. 


| 
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EXERCISE 39. 


REPORT ON GRADING OF GRAINS. 


Sample | Estimated 
No. |wt. per bu. 


Corrected 


Grade |————- ————_ 


Wt. per 
bu. 


Grade 


Sample 


wt. per bu. 


Estimated | Grade 


Corrected | 


Wt. per; Grade 
bu. 
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EXERCISE 40. DATE. 


STUDY OF LEGUME INOCULATION. 


The purpose of this exercise is to demonstrate in the laboratory the 
value of pure cultures and soil cultures and to give the student some idea of 
the methods and value of inoculation. 

Sufficient pots must be provided for making the tests both with and 
without lime, of the various commercial cultures, government cultures, soil 
culture, and check of no culture. The pots should be arranged in systematic 
order so that the limed and unlimed pot of each culture appears as a pair in 
the series. Six-inch flower pots or glass jars with hole near the bottom may 
be used. These pots should be filled to within 1 or 2 inches of the top with 
clean sterile white sand. 

Inoculate the seeds or sand according to directions accompanying the 
cultures. In case of soil inoculation add to the pot of sand about 2 or 3 
ounces of the soil obtained from a field in which the legume (alfalfa, clover, 
soybean, etc.) to be used has been successfully grown, or else mix up some 
of the soil with two or three times its volume of water, allow to stand, and 
then use 10 cc. of the supernatant liquid to each seed planted putting seed 
and water in the same place in the sand so as to insure bacteria being well 
in contact with the seed. 


A nutrient solution with the nitrogen compound left out must be used 
to keep plant growing. This can be prepared by mixing up in separate bot- 
tles the following: 4 


Bottle No. 1. Twenty-five grams Magnesium sulfate and 2500 cc. 
water. 


Bottle No. 2. Twenty-five grams acid Potas. phosphate and 2500 cc. 
water. 


Bottle No. 3. Twelve grams Potassium chloride and 250 cc. water. 

Bottle No. 4. One-tenth gram Ferric chloride and 250 cc. water. 

(The water should be ammonia free.) 

In applying the nutrient solution to the pots 10 cc. of each of the first 
three and 1 cc. of the fourth solution are mixed thoroughly with 1000 cc. of 


pure ammonia free water and all or nearly all applied to a pot, allowing any 
surplus to run out through drain at bottom of pot. 


The first application is made at time of planting, the second about 
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three weeks later, the third two weeks later and the others at week intervals 
thereafter. 

At end of 8 or 10 weeks, carefully remove plants from sand, weigh, 
make approximate estimate of number of nodules present, tabulate results 
and draw conclusions in a short report of the work. 


References: B. P.I. Bul. 150; B. P. I. Cire. 71. 
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EXERCISE 41. DATES see Lcd oer dks cance eS 
LEGUMINOSAE (PEA FAMILY). 


1. Make a sketch of leaf of bean or peas showing: 


1. Petiole 
2. Stipule 
38. Leaflet 


4. Tendril (if present) 


2. Make a drawing of a dissected flower showing in their relative positions 
the following: 


1. Lateral petal 
2. Standard petal 
3. Keel petal 
4. Sepals 
5. Stamens noting that they are diadelphous 
6. Pistil 
8. Make an enlarged drawing of pistil showing: 
1. Ovary 
2. Style 
3. Stigma 


4. Make an enlarged drawing of the stamens of the pea showing the ar- 
rangement of the filaments and anthers. 


5. Are the leaves simple or compound? 
Are stipules present? 
What part of the leaf is modified to form tendrils? 
What kind of inflorescence is this? 
How many petals? 
How many sepals? 
How many stamens in the flower? Are all filaments united? 


6. Sketch a soaked bean showing: 


1. Testa 
2. Hilum 
3. Micropyle 


Make a drawing of a germinated bean (early stage) showing: 


1. Hypocotyl 
2. Plumule 
3. Cotyledons 
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Make a drawing of a later stage showing last named parts and perma- 
nent leaves and root. 


8. 


Are the halves (cotyledons) of the bean united in any way? 
Where is the reserve food of the bean stored? 
What finally becomes of the cotyledons? 


What parts found in a bean grow most rapidly? 


Reference: Farmers’ Bul. 408. 
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EXERCISE 42. DATED. BAPE 6 Onn eT eee 


LABORATORY STUDY OF PEAS AND BEANS. 

This exercise is arranged to familiarize the student with the appear- 
ance and characteristics of field beans and peas, cow peas, and soy beans. 
Several of the common varieties of each are provided for study and com- 
parison. Both the dried plants with pods and the threshed grain should be 
examined in securing information necessary to fill out the outline. 


Variety | | | 
a | 
Plant—(erect, decumbent, bushy)... ues hint oth | : 
Stems—numbet...............-.0-------+- ct Mac eee Sel ees i 
Length—(long, medium, short) ........ sovcofoeonennsenennee uence wre aoe Leer eee ae Peceesteste ne 
Surface—(smooth, hairy)... Co ae Aan eee ee) ee nek BO Ue cteeth oh 
OB VES— POSITION <2 oo tesabens cea ectecdtccce tre: SS nc, EE eet eee seetted| Ph eccanmilodaen a) a 
Shape: 2. Ses pera: ae eae ee ee (ened eae MERE [OEE aera P eee A JEN ae 
Number—(few, many)........-.-.0sce.----0-------- [Pe Ge ol ees A Apnea baw re Re 
Retention—(good, poor)... Panes ca be | tee eee sna Ueno 
Surface—(smooth, hairy)... WP occa een cee eee eee eee le tad. ae 
Pods—position— | : 
Number—(few, many)... 22... Nis Sheba baeeeb sites. hes ag ee tac sha: | See Bie Pe 
Length—(long, short)... ee een oe Us ARN. Soy es MY poe dll It eo 
Shape—(curved, straight, twisted)... REae Pee ea oe | PEERED ot epee me el Nem Soren ake 2 | 1 oe ae 
COLO asa a A Po eo At ee noe | SAE diene errs eee nee eta | a 
Surface— (hairy SMOObN) acess ee earnest eee eee | Loe ou Noble) ole es 
Grain— | 
Size—weight of 00 Vn eee eres Urea Brae AA a! Le 
Shape—round, kidney shaped, ete...) | pit ee aE oe ea 
Surface—(rough,:‘grooved, Smooth) 2.2.22 2.05 ee ee 
(Color —1— bd Yi x sides ccc sccencsseencnees Se eee eee 8 | Lica vee ctor Orci epee | Mace ten deectectecad od a, ee ee rr 
- SAN tsetse noe eae Bie er te ee eee hie Sie 2 eee | 


References: N. J. Bul. 250; Va. Bul. 168; Cornell Bul. 210; Farmers’ 
Bul. 289, 318, 372; B. P. I. Cire. 124; Del. Bul. 81; Ind. Bul. 172; Ohio Circe. 
78; B. P. I. Bul. 98, 102, 197, 229; Journal of Agr. Research, Vol. II, No. 1, 
p. 88; Wis. Bul. 236; Tenn. Bul. 82; U. S. Dep. Bul. 119. 
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EXERCISE 48. NTEDAUTS EN a a aN (ere SIL hs ie Bo Aa ee 


STUDY OF WEED SEEDS IN FORAGE AND GRASS SEEDS. 


Before taking up the study of economical seeds it is well to study in 
the same manner as in Exercise 24, the seeds of weeds bad in grass and 
clover seeds. The seeds of Oxeye daisy, Burdock, Canada thistle, Quack 
grass, Sour dock, Wild mustard, Wild parsnip, Cheat, and probably a few 
other very bad weeds should be given to the class for study with a mixed 
sample of the same for separation somewhat after same plan as shown in 
Exercise 46 on the identification of legume seeds. In all exercises following 
identify weed seeds learned in this exercise and in Exercise 24. 


References: Ada Georgia—Assigned topics; Farm Weeds, Canadian De- 
partment of Agriculture; Ky. Bul. 183; Ohio Bul. 175; B. P. I. Cire. 73; Md. 
Bul. 155; Farmers’ Bul. 382, 428, 660; Minn. Bul. 129. 


EXERCISE 44. 


Common names ae ee ere cece Scaggs ct abate Be Sea poe gp ttee te de Seo BS ce lec a teap ep rece ace Sacha nce secn co paan cane t= vaeano eae ase eeaee eee 
Sien tifie mame. oa eects ccc eee ee a a ens et seat]: Soc cnn ane Rava ct ca Ate can adag | srcceavosesuscteenseese sence. ese : 
@ripin=—nia tive ory umrtroc ced eee ceca eee eee ore | ae nce | ee 
Tf introduced, from! whence? ee ee eee Nirees eet setese acl) vacever eg eee ae (ee Reg tee ccc. rcalsai nase 
Where commonly. found ?ieis ya aches, Ae ee sale Bille ee Pee ee eee ees eet ttc nae 
Seeds found aniwhat commercial SCCUS gee nares casa te Saree nae re acre ee Eee ene 
Charactenof,weed—noxiougs poisonous, (eteis::-..,4%-.2 52 distor het a oe ee ee I 
Amnnual,)biennial"or perennial=:2... - 22S eee ee OBES SE I A eS | 
Flower: 
Golor.23..c:5 480 te. Ae Be ES AR Ee EL oe eS A See Ee. AS eee 
Shape (wheel, bell, funnel, tubular) 00. Beye lbeeprhe taercaie nett ale ie eee Pete? ol IIE 
Inflorescence (raceme, umbel, spike, head, panicle)|} = = = | £#4| 4. 
terminal or axillary: saacccun S85 Pence estates ete tad | ans as rece eee eo eee Syne sees eee a pe 
Stem: _. 
Habit of growth (erect, decumbent, spreading, trailing) | noe |t ee PONS ADD | ee 


Shape (round, triangular, rectangular)... 
Condition (rough, hairy, bristly, oily, sticky, smooth) |___......---..22-22--------..0-) esesceceseececeseeeeeeeeeeeeee 


Leaves: 
Simpleyonlcomap Ovary sacks oscars sen coeeSeeceescescces -crescen Secs || hacnecs oan rae eeee acess feceec acc sonccmeasececeaee 


Parallel! or netted veined. 5a. 2:22. cote che 2c oct ce cese Sas eu Sacco se ea | Peeves mac peeree eee Secs reene | Ne ocee cece eoeen s peee eee eee 
Shape (linear, lanceolate, oblong, elliptical, oval, ovate, a 
circular; wedge shaped, sneartish ap ed) | ccc assesses ae a [acres cree crt eee me staeaee| este new ceseceeneeeecsaseeee 
Golor ZW pp ery Sid eo aso asc cece seem ae ese nce | costa cates ewen totes ceaencee e+ | oe mee aneuseunde ec snacsssenes 
DOWEL SIC Css. Sates a he tee nee ese | 0 eg sae Seca | So seeoa ok ace eae See 
Condition (smooth: rough, hairy. prickly) oo cee ese | eee ee eee eae sce | eee rere ea ener 


iArrangement, (opposite; alternates swhOrks) x .cs-c-eeeessssse | ace n eee cet eco eo ne a skeeameneenesbeeeae seems 


Root: ; 
ibrous;(conicals mapitorm Or tUSi ON ss see pes eee | rare e eae oder ris sete rineein! 


abit: vertical, horzor tally Ors O thn) es xeseeeerescecesceeee ee cee | eee crear eece enter eee | Eo eee one neces 


Fruit or seed: 
Fleshy, stone or dry.................-... ee nee ree pred Panic at ier etek Ree Se, SMR bop Sy Nd eee iwi 


ID GhIscent/Or INGEN ISCO Ga een an nae ee ena ea | Sa ene ae ocean | Reese mee 
Smooth ior rou bicep secs cok coerce cece eases ree Becca ce cera | rae copa ee Ce menee l| onin sens ep enee eres 


@olor OT Marcin GS! 25 acs cc secs cn accesso Seen see eee hvac ee eee as as | Ses cees dent cee eee Pte cv ned cope ee | 


= -f 8 Sam 
= iS ie fd at 
< eh er Boe ic “Stine 
a ioe i | ae oe 
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EXERCISE 45. DATE! eee fo oe eee pa See 


STUDY OF LEGUME SEEDS. 
(Clovers, Alfalfa, Etc.) 


Make a careful drawing of one of each of the different kinds of seeds 
supplied for the exercise. When there is more than one characteristic shape 
for the seed of any one legume, make a drawing of each type. Enlarge the 
drawing six or seven times. Label all parts in each drawing. After com- 
pleting the drawings, write up a full description of each kind of seed, giving 
special attention to any characteristics that are helpful in identification. The 
following characters should be noted carefully: Size, shape, color, prominence 
of radicle, length of radicle, and prominence of hilum. 


References: Farmers’ Bul. 123, 260, 382, 428, 485; Minn. Sta. Bul. 
127; Mich. Sta. Bul. 260; Ohio Sta. Bul. 142 and 175; Nev. Bul. 47; B. P. I. 
Bul. 111. 
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IXXERCISE 46. DATES ARS tor Bryer ey ee Ay a 


IDENTIFICATION OF LEGUME SEEDS. 


The small vial supplied contains a mixture of small seeded legume seeds 
together with other foreign matter. Pour one-third of the seed from the vial 
on a sheet of scratch paper, and separate from the mixture all of the red 
clover seed. Then remove the alfalfa seed into another group and so on, so 
that when the separation is completed all of the seeds of one kind will be 
in one pile and all of another kind in another pile, etc. 


SUGGESTED PLAN FOR MAKING SEPARATION. 


RED CLOVER 
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EXERCISE 47. 


PURITY TEST FOR COMMERCIAL SEEDS. 

The vial supplied contains a commercial sample of seed. The kind of 
seed is labeled on the vial. Make a determination for purity in the following 
manner. Accurately weigh up two grains of seed from the sample, pour out 
upon a piece of scratch paper as in exercise 46, and separate in as many 
groups as there are kinds of seeds present. Blasted, shriveled or otherwise in- 
jured seeds are considered pure seed. Tabulate the results in the outline. 


Weed seeds found: 


Other seeds found: 


Sampletofsowens are seed Weight of sample used... 
Number of Sample... 

Wieightiohmure secede tne eel aN Me leey |e re ee Vatzlah(els) al Regu teed Ub ees n) | hae ak CR rade [alr 
Wieirhtiolaweed seed: meek lL telat ell ea lee ee PETC erty eae eee lke LF he pot (EN 
Weight ohiotherforeiontscedss etn |e 2 ieee |e PET} COT ALN Bim Ne et nea eh 
NVCICH byOLAMent Tauber eee mate neu |e scential | apeieltau 25 kL eee 1 2255 ir a hn as | eed ea ek BN A Aaa 

| 1 
MRotaliWelp hitter re se selma relent aie ire Salle a fy Penrice tics el sieves Cw Med Ne ae 
Sample No. Sample No. Sample No. 


*When weed seeds or foreign matter are present in very small amounts, they need not be weighed, 


but may be expressed by number (as determined by counting), or as a trace. 


seeds, if over 99%, can be indicated as 99 +. 


Mich. Bul. 212; Ariz. Bul. 54; Mass. Bul. 121; Ky. 


References: 
Bul. 148. 


The per cent of pure 
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EXERCISE 48. TAT, bite oe eS Se ee 


GERMINATION TEST OF LEGUME SEEDS. 


Count out one hundred seeds from the pure sample and place in the 
germinator. It should be remembered that shriveled, blasted or otherwise 
injured seeds are considered as pure. In counting out the seeds, for the 
germinating test, they should be taken without regard to their appearance. 
Run the test in duplicate. 


Kind of seed Seed bed Temperature Days for mining 
DANE CUR ec re poe! | B—B* 200° C 6 
Clover; alaike\ 2 Sse: F. 0 oe peeks ea aie | T—B 200° C 6 
Clover, erimson.......--- wuistai Sea eYe \etegsees 2000 C 4 
Glover; mammothwed-. = ee | B—B 200° C 6 
Clovercommon eds 5) seers eee | B—B 200° C 6 
Clover, whites us 45, (Fe iD bakeries 2000 C 6 


No. seeds not germ- ; 
No. seeds ger- inating Percentage o 
No. of sample | No. of seeds used minating germination 
Hard seeds | Dead 
| | 
See ON Cerne: | Ga) Ar Ne eed  ecteseienceereni | orp eee cel eee ne 
ees ele dee) be oeatvanet ho) Ade) 
| 
| 39 > - = ibe = es 


*B—B=Between Blotters. 
T—B=Top of Blotter. 
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What are the common impurities found in Alfalfa seed? Red Clover? 
Sweet Clover? Alsike? 

What is the standard of purity for commercial alfalfa seed? Red 
clover? 

If alfalfa seed of standard purity is worth $12.00 per bushel, what is 
the actual value of a bushel of alfalfa seed of 82% purity? 

In the purchase of impure seed, is the loss in money value the only 
consideration ? 

From the data obtained in Exercise 38, determine the cost of the weed 
seed and inert matter, if the commercial seed is quoted at $10.00 per 
bushel. 

Why is a representative sample for testing necessary for a reliable 
test? 

Explain how you would select a representative sample from a bag of 
seed. 

What are “hard seeds’? What consideration would you give them 
in reporting a test? 

Locate the areas in United States supplying the various legume seeds. 
Are any of the legume seeds imported? How extensively and from 
what countries? 


References: Ky. Bul. 148; Cornell Bul. 312; Farmers’ Bul. 428. 
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EXERCISE 49. 
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Common name 
Scientific name _ wee 
Annual, biennial, perennial. 

Place mostly grown co 
Soil adaptations. b: VIssaesoR eines 2 co ECT 


Stems: 
Length: 
Size: coarse, medium, fine. 
Shape: round, square... 
Surface: smooth, hairy 
Branches: none, few, many. 
Stoloniferous: very, medium, mMOts es 


Position (in field): erect, decumbent, spreading, ‘trailing. etait 


Leaves: 
Arrangement: spiral, two-rowed 
Number: abundant, medium, not abundant... 
Shape: palmately or pennately foliolate 


Edges: serrated, smooth... 
Persistence: persistent, lacking persistence 


Stipules: attached to petioles, free. 
Inflorescence: 

INaturalk color! ofsp et als ices ter csece ere epee eee emer 

Position: end of leaf bearing stem or branch, in axil of leaf_ 

Kind: raceme, umbel, capilitum.................-c.c-2ce.-cssseceeceeneoenseneee 
Fruit: 

MCEGuDOrNe) in DOGS) in (CAPSULES see sectaseccrcee seme oe ea 
Pod: 

Shape: flat and elongated, spiral. ou.......2...-..c..esseseeeeeeeeeeeeeeeee 

Surface: smooth, hairy mre ae 

COLO eee ere ne nee et a ees ee nee eer 
Roots: 

Diameter one inch below crown....................---.-..-s--ccesesseeeeeeeeeeseees 

Worked; MOtHOEKed ie: ws cte =o. ee ee 

Tubercles: large, small, rounded, irregular — 
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MINOUS FORAGE CROPS. 
»ture plants.) 
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EXERCISE 50. 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


(Opava aes rQoy a ye ot: 00s te eee een ee eRe ee en a 
Scientific name__............-...-...--- 
Annual, biennial, perennial... 
Place mostly grown.__ 

Thriftiness: vigorous, “medium, “weak 
No. of plants per sq. ft. for full stand... 


Stems: 
Position: erect, decumbent, ee as eelne en Ee Sees ere 
Height:.. z eaten 
Shape: round, square... wes 
Surface: smooth, hainyere 
Stooling: stoloniferous, not... 
Branches: none, few, many.............. 


Coarseness: coarse, medium, fine...._..............-..--.-20.sseseeeceeeeeneeeoeeee 


Leaves: 
Arrancements:Spiraly) bw O00 WCC oo css re eases se ceac ete ere nee nasce een 
Number: abundant, medium, not abundant... 
Shapecpalmate; pennatetose ee ee en 


Leaflets: 
Tal TCCG 6 Ret SIRI as SO ee ee eee FOC per ieee ae erie Fe 
Shapes eee 
Surface: smooth, hairy... 
Edges: smooth, serrated.. 
@olonsshadey ols gre ern sees ceee cee neces cena eee reer eee ences 


Stipules:attached! to"petioles; tree. = 
Inflorescence (if present): 


Position: end of leaf bearing stem or branch, in axil of leaf... 
‘Kond:traceme; umbel, capilitums 2 ee eee 


Make a final report of the legumes studied, giving the distinguishing characters and including 
What are the most common variations that serve as distinguishing characters among the leg 
What vegetative characters determine the value of a legume for hay? 
Make a final report of the exercise, giving the distinguishing characters of the legumes studi 
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OUS FORAGE CROPS. 


y or early June.) 


ings of typical leaflets of each. 
wus forage crops in general? 


id include the answers to the above questions. 


STS Sa 
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EXERCISE 51. DATE 


STUDY OF GRASS SEEDS. 


Make a careful drawing of one of each of the different kinds of grass 
seeds supplied for the exercise. When there is more than one characteristic 
shape for the seeds of any one grass, make a drawing of each type. En- 
large the drawing six or seven times. Label all parts in each drawing. After 
completing the drawings write up a full description of each kind of seed, 
giving special attention to any characters that are helpful in identification. 
The following characters should be carefully noted: Size, shape, color and 
length of flowering glume (when present) ; the characteristics of the rachilla 
and palea, and any other important characters useful for identification. The 
purpose of this exercise is to familiarize the student with the characteristics 
of the various grass seeds, which knowledge will be necessary in making sep- 
arations and in conducting the purity test. 


References: Assigned topics in A Text Book of Grasses—Hitchcock. 


EXERCISE 52. DATE 


IDENTIFICATION OF GRASS SEEDS. 


The small vial supplied contains a mixture of grass seeds together 
with other foreign matter. Pour a part of the seed from the vial upon a 
piece of scratch paper and separate it as in Exercise 46. This is a contin- 
uation of Exercise 51 and is desirable for the purpose of gaining further 
skill in the identification of grass seeds. 
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EXERCISE 53. LON oP SNE AOE Ce A COMNMGRD oe cla OAC el 


PURITY TEST OF GRASS SEEDS. 


The vial supplied contains a commercial sample of grass seed. Deter- 
mine the purity in the following manner: Accurately weigh up one gram 
of seed from the sample. Pour out upon a piece of paper as in Exercise 47, 
and separate into as many groups as there are kinds of seeds present. Identify 
foreign seeds. Tabulate the results in the outline. 


Haesaniplerohenees Ee Nd Sed ___Weight of sample used. Sih 
| 
Sample, Number. en | 
| — 
Weight oftpureseedias mee a Seg se | Pea ante A se Pericentie. wae. ee La weak aa 
*Weight of weed seed__.-_-... ee I Na ers Boe Penicentaeeey peated el ei | pean A 
| 
*Weight of other foreign seeds... Pape ie catawel ae ah Percent ese Cel sae eet, fee 
} | 
TWeightofunertmatters shee ee ot ve ete FS olate DE C=) 0 oe et bee Male A oe 
Totalaweleh te. 2) seen ares Cyne Da aaa | | en aS de I" mee Total per cent|......|. pare 
os ——— om — | = 
Sample No. Sample No. Sample No. 
Ni Sreca (eter eva EA Rob as Ped bee ene Ue EC ea ee eee age CSU Dee nS ee NRE 
e SS tS ete nets oe etice Sena eee eine occas ase Sir EERE Ee Arar ere res eel bees ao 6) tena ees ene een ee Smeets 
CORNER (SYSCUASS ROLE CES TS) NAR festa La Me A a Dich mL Ut IL Rad FE de ctl A ic fa beg a og 


*When present in small amounts, may be indicated by number or by “‘a trace.” 
References: Ohio Cire. 106; Mich. Cire. 20; Ala. Bul. 100; Farmers’ 
Bul. 248, 300; U. S. Department Bul. 201; Office of Ex. Sta. Bul. 115; Mead- 
ows and Pastures Wine. 
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EXERCISE 54. 
GERMINATION TEST OF GRASS SEEDS. 


Count out one hundred seeds from the pure sample separated in Exer- 


cise 53. 


jured seeds are considered as pure seed. 


It should be remembered that blasted, shriveled and otherwise in- 
In counting out the seeds for the 


germination test, they should be taken without regard to appearance. Run 
the test in duplicate. 
Length of time 
Kind of seed Seed bed Temperature to complete 

test 
Bermuda Grass) 0425 oe en she T—Bt 20—35° C 21 days 
Brome Grasses pe eee ree ee B—B 20—30° C. TOs 
Blue Grass... cs Hoa T—B 20—380° C. Pay Deh 
Meadow Fescue............. Bight fat MOE ee Ls B—B 30—30° C. 10 
OrchardiGrass ee 22 ee B—B 20—30° C. Tae ss 
Red Op eee ee arenes ee T—B 20—30° C. Cre 
Rye Grass... B—B 20—30° C. 14 es 
Timothy. bo ee ee ee T—B 20—30° C 5 aha 


*See Exercise 48. 


TABULATION OF RESULTS. 


No. of sample 


No. of seeds used | No. of seeds ger- 
minating 


No. seeds not 
Germinating 


Percentage of 
germination 
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(1) What are the common impurities of the following grasses :—Kentucky 
Blue Grass, Orchard Grass, Red Top, Timothy and Brome Grass? 

(2) How may the impurities indicate the source of seed. Give several 
examples. 

(3) Which of the above grass seeds are imported in large amounts? From 
what countries? 

(4) Does the United States export grass seeds? What kinds and to what 
countries? 

(5) The seeds of what grasses are likely to be low in vitality? Can you 
give any reasons for the general lack of vitality? 

(6) Calculate the actual value of the samples you have tested, if pure seed 
of perfect vitality is selling at prevailing market quotations. 


References: Ver. Bul. 170; Ky. 148; Minn. Ex. Bul. 24. 


EXERCISE 55. TD YAU DDE Sis in a Coe oe Cai I ee ern pe 


COLLECTING AND MOUNTING OF LEGUMES AND GRASSES. 


Collect from the grass garden or from the fields a typical specimen of 
each of the grasses and legumes studied in the preceding exercises. Pre- 
‘are the specimens for mounting by drying in the herbarium press. After 
pressing and drying mount each specimen on cardboard mounts which are 
furnished. Correctly label with common and scientific name, the date of col- 
lection, and the name of the collector. When possible, attach to the mount 
several seed pods together with a number of seeds of the specimen. Seeds 
and seed pods of some of them may be secured from the laboratory. 

Or instead of mounting as suggested above use the pasteboard boxes 
with glass fronts and cotton background. These boxes may be obtained from 
supply houses at small cost and the mount when finished allows of much han- 
dling and ready examination. This sort of mount is well adapted to speci- 
mens that can not be pressed, such as grain heads. 

The instructor will make assignments of work but the student would 
find it profitable and worth while to make as complete collection of seeds, 
plants and so on as possible. 


Reference: Farmers’ Bul. 586. 


184 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


INSTRUCTOR’S NOTICES, EXPLANATIONS, ETC, 


LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


INSTRUCTOR’S NOTICES, EXPLANATIONS, ETC. 


135 


136 LABORATORY MANUAL OF CEREALS AND FORAGE CROPS. 


ISXERCISE 56. ‘ 


FIELD STUDY 
(Adapted for la 


(Geommmonn mci a are a re ae oe on ae Re ltt ae ee Ee ce Rea 
Scientifie name. et = ale ee as 
Place mostly grown..........-.-------------»--: 5 Rese e — teal 
Thriftiness: vigorous, medium, wea 
Habit of growth: 

Stooling: very stoloniferous, medium, not....2....0.0-222.-020eee ene 

Diameter of plants (average of 10 plants)... meee 

No. of plants per square foot for full stand_..... 0... 
Roots: 


Color: white, brown, red 


Depth, deep or shallow—medium 


Culms: 
Number per plant (average 10 plants) 
Height—inches (average 10 plants)____ 


Position: erect, decumbent at base, decumbent....... 
Size: coarse, medium, slender_.............- 


Shape: round, elliptical, lenticular... 


Distribution: basal foliage, abundant, culm foliage abundant 
Leaf sheath: smooth, downy, scabrous, split to node, partly split, 
CLO CC ee te een ee ener ee ee pee ee 
Leaf blade: 
Wength-—averag eof 6-25-22 ee ne aes ep cme eee 
Width—average of 5... 
Position: erect, ascending, drooping 
Midrib: prominent, medium, indistinct.. 
Surface: smooth, downy, rough... 
Color: shade of green... : 
Adapted for: pasture, hay, both, lawn, e 
Inflorescence (if present): 
Shape: panicle, open and spreading, compressed, spike like 
Meerigth— average oly Oe ca css et cee ee eee eee eee eee 
No. of flowers per spikelet Ale in 
(Gn ae a sa ee ee Vk eawetaeS ewe iti aeoes ae rr 


Make a final report of the grasses studied, noting variations that may serve as points of distinction. 


REFERENCE: 
Ohio Bul. 225. 
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RENNIAL GRASSES. 
fay or first of June.) 
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EXERCISE 57. 
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STUDY OF MILLETS AND SORGHUMS. 


Variety 


Colm—Height—(inches) 2.2 ee ee 


Position—(erect) 


Foliage—Abundance—abundant, scanty...) 
Length—long, medium, short...) 


Width—wide, medium, narrow................ pe ae 


Inflorescence—Shape—panicle, spike.) 
Dien pt his ee Se See ae ee | eee ae 
Size—heavy, light... |) eee eee cat 


Seeds—Sizel 2 eS ee |e ee ee! Ken deers 


REFERENCES: 


Ariz. Bull. 54. 
S. D. Bul. 135. 
Ohio Bul. 269. 
N. J. Bul. 250. 
B. P. I. Bul. 175, 203. 


Mich. Bul. 117. 
Va. Bul. 168. 
Fla. Bul. 92. 


Idaho Bul. 24. 
Kans. Bull. 123. 


S.C. 


Farmers’ Bul. 288, 322, 448, 458, 552. 


Bul. 88, 


) 
» 


A 


7 
a « _— .- AATOK YL AOTIuATevI 
; Vee 
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EXERCISE 58. 
A VARIETY 


This work may be done by using old potatoes for tuber descriptic 
outline throughout the growing season. 
Group potatoes after study according to scheme of Stuart, U. S. D 


Variety | 


Tuber: 


Markings (splashed with color, rough, smooth)... healer Deere 
Markings ‘of flesh... 20 Se | 
Size = 2 a ee SS ee ee | ts eee area 


yes (deep; medium; shallow) 22.5 c acs So esa a ens | cccins concn ono 


Sprouts: | 
By ase COU Or 2 ea a a aa waneiaceiecie 2 See 


Depth (deep, medium, shallow) ...........---.-.-------------]---- 
Bud eye cluster (deep, medium, shallow) 


Vines: 
Size (small; medium, latge)2.+.2= oe ees 


Color of stem! 222 rec ee ee eee 
Habit of growth (compact, spreading, short, long, 
erect, dectimbent)-.-.8 <_ 2 sa nc face eee ee 


Leaves: 
Size (small, medium; large)!: <7 230 ee ee a 


Color (light green, green, med. dark green, dark) 
Color (light green, green, med. dark green, dark green|)______.........-------------|------------osese-neeeeeeceecee| seoeeece ene eeceeneeeneneenene e 


Flowers: 
Number (many; medium, few).....2 02054 ee eee 


Time'to mature. 2 a a ae : 


‘Any seed balls:present:s <3 2.0 t Po ee eee Liccancadincicssictet eae fe 


DF POTATOES. 
isits to plots for the vine descriptions. Or data may be taken with this 


sent of Agriculture Bulletin 176. 
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EXERCISE 59. DANE EC eei teed WN ern As Need sole. sae 


SCORING POTATOES. 


The following points should be carefully noted in judging and scoring 
potatoes: 

1. Trueness to type—Conforming to variety characteristics in variety 
classes, and to prevailing type in general classes. 

2. Uniformity of exhibit—Uniform in shape, length and circumference. 

3. Shape—Should be round, oval or long, conforming to the typical 
shape of the class to which they belong. They should be smooth, free from 
depressions and protuberances. 

4. Color—True to variety, fresh and without sunburn. 

5. A split potato should show no hollows. The centers should be small 
and not watery. The cortical layer should be thick. The flesh should be firm 
of texture, clear in color, free from dark rings or discolorations of any kind. 

6. Skin—Should be smooth or russeted, without blemish and thin. 

7. Eyes—Few in number according to variety characteristics, shal- 
low, and cover little surface. 

Size—Should be uniform and according to variety. Extremely large or 
small potatoes are undesirable. 

Judge plates of five, pecks, and half bushels. 


Sample No. 

1. Trueness to type............ TQ) oases ae sSe dooce | Seco cesensecss eceee | Cte eens one bast cep esenste stage [tse eee ee ceeeeseee | eo 
2: Uniformityofiexhibit:10|: beet las ae ee aa nee ee ae eceicn een | 
3. Shape of tuber. v1) | anne Maat enmre| fa de AMeeteercce || BEAN eel Mee Ane meee Ud Pe eer: 
CURE 7 0) (0) SE deers scope Ae eee oUt] US ert] eRe Se Meee erent te acre ee ra oereenee (eee eres ee ee ee 
Bridles he. co enctt te seer a ck eee et | ce anemic oy Saas cece cea Seeeeae | mecemeeeee eee pves | Cnn. ee 
O:(S kines a ee eed 11 aera ce ae Meee See (ae Sree oe mr ey oo Bie eee aa oe 
(4) ON (== a NOW 2 tk co eet Ny eS LS eee Se sess as sees terest aa | Soba ceases secteeed | Seen eee eee 
ES) 7 = ee see re ore 10 1 nace aueioen fab | haoe tag cn REE eee eee tees |oeessussconcsesesnea|sncnnessnactonntones| snessieeceenacenases 

a}: | cee Se i06 Se i (ee ete ret eee ee prmeserectttsmeene[essssseenesannnene]aeunncnenaananene 


References: Fraser, pp. 70-90; Guilford and Grubb, pp. 311-318; 
Farmers’ Bul. 533; B. P. I. Circe. 93, 118. 
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APPENDIX. 


QUANTITY TO SOW PER ACRE AND THE LEGAL WEIGHT PER BUSHEL OF VARI- 
OUS FARM CROP SEEDS. 


Legal Weight 


Name of Seed Amount per Acre per Bu. 
J NVIENU EN 92 Joos US eae Sea een RAS TB BLO tao] peers eerie ae meme Ne ela W i LL 

Barley artes ee oe = 3ito) LOip ke 

Beas (field) small __ Med, to ANP eevee 

Beans (field) large. 44% to 6 pk... 

Blue Grass.............. 20 a 40 lb... 

Brome Grass. Leseale Aiea) altayy Noyes eee 

Broom Corn__. WEA CO DKS ses 

Buckwheat. NieSitovo piste, 

Bur Clover... sel Oitomoulbste. 


Clover Alsike S8itollb bs 
Clover, Crimson._ ee Fy 
Clover, Mammoth. ne ee 
Clover, Lespedeza____ _..10 to 15 lbs... 
Clover, Red........... 


Clover, Sweet.. _...8 to 12 Ibs 
Clover, White. _.4 to 8 lbs.. 
Corn, Dent...... _..5 to 10 lbs 
Corn, Pop........ 2 to 4 lbs... 
Corn, Sweet We3ito) 6b 
Cowpeas................ ...8 to 6 pks... 
Field Pea (small)... REA COl Supe 
Field Pea (large) 38 to 34% bu 
Flax (for seed). PLPANION SI) yee 
Flax (for fiber)... 14% to 2 bu 
empire 8% to 4% pk 
Hungarian Grass__. saulstos2spkss 2) 
Johnson Grass... 1 to 1% bu. 
Kaffir (for grain). bi to) LOM bs.2- 
Kaffir (for fodder). _..40 to 80 lbs 
INTO ob n eeAISe S P AeeE aeee pe racine st Rees ale Repub olep ge 11% to 2 bu 
ae RRA sobs S215 to 10) lbs: 

adow Fescue.. ....25 to 35 lbs... 
Weta es tec. 2a to) Sipik. 
Min ans 2A 9 4 to 8 lb... 
oa Leas tall. 25 to 30 lbs 

i RARE Seu 2 to 3 bu 

Orchard Grass _. 12 to 15 lb 
Potatoes (Irish). HEA Ao PSY | a} Gee 
Rape (drilled)... EP toyaillbpss rol 
Rape (broadcast). 14) to) 8) Ibs.--_-.- 
Red Topweya as a 
RV ele we 
IRV el GYanse bow, AM , 
Sorghum (forage). 1% to 2 bu 
Soybean (drilled)... LZ OL ND KS 
Soybean Cee: 1 to 1% bu... 
Sugar Beets__. ty 15 to 25 Ibs... 
Timothy... ..-15 to 25 lbs... 
Vetch... _.1to1% bu 


fp 


ALL 80H, ROME GA sea HO san meget 
XIGATIAA 


Aad pave wan ora Ww anya Al? ude wae aut WOR: OF veers a 
Bett ta sox") MHAT eyo 
ACOHING [aT 
teh mel feyet 


ae followieg paint di fie Sep Te a wa  ahoe ve 
tay) ee! ; : oat) OB ot ad. 


Hf ie RA” ‘0 tesa a4 a nt ae pt a tints a shaw: ml N 


“J ear’ whe a Wass Dead ea vis Bauer 
ay. 
+ 
} 7; Sa , aay ths ‘ *) prea tier iow 
eh AGRE! as aaah Toyten eu aR, ony eel ara i na 
7 Bh. uarescteva te: vali een soon uss janes 
A aplit ee ae alanis ah I ‘n.. tow. : : 
4 aT Di ci shes" orton nota 
of web, a cole mie Aron SAR bin lh ci 
oe 
Pig = ww ‘de bazar we HD *§ ‘vats 


fee ne Sines ate oo | 2 . Surya ; 
| Cane Set. varios cd it lara. or 
catin ra 


Lato. aft Pe (Rc ad 
ag tie cine! Bve, poate a 


i biees or: Va ‘oo piling ee ‘eee juss 
Beinvegin BA... 


ea ra. 
Saka a ine. si meeaty . 
; eames ak Meu hie fin : CY RIN ar ae 


19 
ee ee) 
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